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(57) Abstract 

Gene mutant animals such as mice having a mutant presenilin-1 gene 
which contains a DNA sequence encoding a mutant presenilin-1 protein 
having an amino acid sequence derived from that of presenilin-1 protein by 
substitution of one amino acid (for example, one wherein isoleucine at the 
213-position of mouse-derived presenilin-1 protein has been substituted by 
another amino acid such as threonine). These animals are useful as model 
animals being pathologically closer to human patients with Alzheimer's 
diseases. 
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Applicant's or agent's file reference 
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International application No. 
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The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
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Name(s) of the applicant(s) and State(s) for which they are applicants: 
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The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 
time limits for entry into the national phase 
confirmation of precautionary designations 
requirements regarding priority documents 
A copy of this Notification is being sent to the receiving Office and to the InternationalSearching Authority. 
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Applicant 
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translation of the international application (Article 39(1)(a)), as well as, where applicable, by furnishing a translation of any 
annexes of the international preliminary examination report (Article 36(3)(b) and Rule 74.1). 

Some offices have fixed time limits expiring later than the above-mentioned time limit. For detailed information about the 
applicable time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume I 
of the PCT Applicant's Guide. 

The entry into the European regional phase is postponed until 31 months from the priority date for all States designated for 
the purposes of obtaining a European patent. 
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I. Basis of the report 



1. With regard to the elements ol'the international application:* 
[ < j the international application as originally filed 
| | the description: 

pages . as originally filed 



pages 

pages , filed with the letter of 



. filed with the demand 



[ | the claims: 

pages - as original ly filed 
pages , as amended (together with any statement under Article 19 
pages . filed with the demand 
pages , Hied with the letter of 

| | the drawings: 

pages . as original ly filed 

pages . filed with the demand 

pages . filed with the letter of 

| | the sequence listing part of the description: 

Page's • as originally filed 

pages . filed with the demand 

pages . tiled with the letter of 



2. W ith regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

I hese elements were available or furnished to this Authority in the follow ing language which is: 

| 1 the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
| 1 the language of publication of the international application (under Rule 48.3(b)). 

1 1 the language ol'the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/' 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination w as carried out on the basis of the sequence listing: 



□ 
□ 
□ 
□ 



contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

I 1 The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

[ ' ] The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

4. | | The amendments have resulted in the cancellation of: 

1 | the description, pages 

I | the claims. Nos. 

1 1 the drawings, sheets/fig 



□ 



This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule "TV 16 
and "0 r, 

** Anv replacement sheet containing such amendments must he referred to under item I atui annexed to this report 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



I . Statement 

Novelty (N) Claims 5. 50 YES 

Claims 1 _4 NO 

Inventive step (IS) Claims YE:S 

Claims 1_50 NO 

Industrial applicability (IA) Claims 1-50 YES 

Claims NO 



2. Citations and explanations 



( 1 ) Reason why Claims 1-4 do not appear to be novel. 

Document 1 (K. Duff et al.) cited in the international search report describes a mouse having a 
mutant presenilin-1 gene with mutations at M146L and Ml 46V in the presenilin-1 protein amino 
acid sequence. 

Document 2 (D. R. Borchelt et al.) cited in the international search report describes a mouse 
having a mutant prsenilin-1 gene with a mutation at A246E in the presenilin-1 protein amino 
acid sequence. 

(2) Reason why Claims 5-11 do not appear to involve an inventive step 

Documents 1 and 2 describe mice having a mutant presenilin-1 gene with mutations at M146L, 
Ml 46V. and A246E in the presenilin-1 protein amino acid sequence. Document 3 (M. Citron et 
al.) and document 4 (J. Hardy et al.) cited in the international search report describe the 
discovery of a mutant presenilin-1 gene in patients with Alzheimer's disease that has the 
mutations described in Claim 4. In preparing Alzheimer's disease model animals such as the 
ones described in documents 1 and 2. the use of a gene that codes for the mutant presenilin-1 
proteins derived from the patients described in documents 3 and 4 as the transducing gene can 
easily be predicted by persons skilled in the art based on the descriptions in documents 1-4. 

(3) Reason why Claims 12-15, 17, 34 and 35 do not appear to involve an inventive step 

It is unclear whether the mice having the mutant presenilin-1 genes described in documents 1 
and 2 have the properties described in Claims 12-15. but persons skilled in the art can easily 
predict that mice having the properties described in Claims 12-15 can be obtained by the number 
of copies and locations on the chromosomes where the mutant presenilin-1 gene is inserted. 

(4) Reason why Claims 16, 30 and 34 do not appear to involve an inventive step 

Document 6 (K. Yamamura, et al.) cited in the international search report describes use of the 
homologous gene recombination procedure to insert small mutations such as point mutations and 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 

Continuation of Box V (Citations and explanations): 

gene substitution. Persons skilled in the art can easily use the homologous gene recombination 
procedure described in document 6 to prepare a mouse having the mutant presenilin-1 gene 
described in documents 1 and 2. 

(5) Reason why Claim 1 8 does not appear to involve an inventive step 

The insertion of a marker gene together with a target gene is widely used in preparing gene 
mutant animals. This claim merely applies well-known technology in preparing the gene mutant 
mouse described in documents 1 and 2. 

(6) Reason why Claims 19-26 and 28 do not appear to involve an inventive step 

See the comments in item (2) above. The construction of a plasmid in order to prepare a gene 
mutant animal is a widely used procedure, 

(7) Reason why Claim 27 does not appear to involve an inventive step 

See the comments in item (2) above. The use of the loxP sequence is well-known in the 
preparation of gene mutant animals, as is described, for example, in document 7 (U. A. K. Betz 
et al.) cited in the international search report. 

(8) Reason why Claims 29-32 do not appear to involve an inventive step 

See the comments in item (2) above. The introduction of a plasmid into an embryo to prepare a 
gene mutant animal is a widely used procedure. 

(9) Reason why Claim 33 does not appear to involve an inventive step 

See the comments in item (2) above. Obtaining cultured cells from gene mutant animals is a 
widely used procedure. 

(10) Reason why Claims 36-45 do not appear to involve an inventive step 

The use of disease animal models to evaluate pharmaceuticals is a widely used procedure. The 
invention in these claims merely uses the mice described in documents 1 and 2 in well-known 
technology. 

(11) Reason why Claims 46-50 do not appear to involve an inventive step 
Document 3 cited in the international search report describes the same mouse as this claim. 
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I V I I I tJ- -t Ghanj [ V 1 'I' I^L r /L n Turkey 

I V I C i IN^ V - L Gambia | y j I 'J - V b' * f I run dad and iobayo 
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A/i40> tfc#c Lt^Afif)Bi)lc(: ^fc-rt££-'lfi^ £ i vi; ^ ^ix'C^S ( h\a) : 
FW77 843 1996 *F) . 

99 i^.^7 1 7 $ MsIEt^ 'J >7Wb f y n f yy|:fl Ltl ^ 
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W : Nature 349 704 H. 1991 
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Science 254 97 1991 . P i:|il»7 $ / g£?£ '/ I' ^V-^I^L 
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¥) <0^^f|{M\RV^::£ ft/Ac C*WiftB*M:fc3 V ^T, ^tt^tt^jg^T-^ 
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^'^mmt - nm^m^-v^xi ^ y *ft-cv^5 0 

B^'j^a^fli" £ cojstt-^iam^ >"nr^-^r§ "Tnis'tt/^%x. ^n-cv ^ £ 
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.1 iO$g1lraP^, #3gW#^$gi*f L/'iO S - 2 (|2 1 3 # ft </>-/' ^ / f 
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-t" 6 D N Alfl W ; , ^cOgSVlJ 

5' -TGTGGTCGGGATGATMGCC XYZ CACTGGAAAGGCCC-3* 

(tt'U XYZ|± f :/P.f->yi;^7 * K- ; }"5 3 lt£ CO --a 

#!*U MltTXttC^f^L, T^^MLriltS^m2 1 3 #<OT * m& ^ 
- I*' 5 J&% "C <v. <5 . ) !'. fc & L /:- l -L- -1 1) > - 1 r.:i:f5-T- & tfW- o I-. gift 

-c, |i4i 'X(±4 3 6#cot ^ ygg^fiiicor /ii:|*L/':ie^ 

3 — K-T 6 D NAffi^l^^^fl^ u-br ') v - 2 jfit>5-i-'-£#-r6 fc N recoil 

/fi^fE^iJU&i >C N 1 4 1 I ftOv ' .7(±M2 3 9 V co || £ ff )- o 41? u 

8 




-k~!J ^-2m.£\*f=i— K-T oDNAfii! 9iJ £ £ r£ -354 y" H' ~ !J > 2 mU< v % 

is^OTJ, »tf Lisiii^^fla ^ © 3Z2 ^ [z is i ^ -cit-fTtt <75 & r* 
syi/t- y >-- i jug-^&tf 'xi-t^m-? i^-tr y ^- 2 jt^^pjmifex. 

U-L^f* 5 / 1& /Wife cor ^ / fft(-fi^Lfc^-^ u-tr-- y >- - 1 16^3- k-i- 

o ^ M ^ u- -tr — y ^ - 1 miR -r .!:v-*-IQ5r3- K tot £gd*ij J: 2r If? ts D 

£ tMi!^c/>M^7WbS±, y ^ - 1 m&<nT i /8$mntp<s^2 1 3 # 

oOT- ^ /^cOiSifl^:^— Kt5DN AgS^J/Z^tf^'Sfi^J :5' -TGTGGTCGGGATGATMGCC 
ANT CACTGGAAAGGCCC- 3' (7t/c - U NliA, G, XnC&fSMl, M(iTXI:iC 
•;>;tTlM:L, n /'Ua ',t: : Mi2 l 3 i /fi§i-=i~ K-T£l«-c*>o, ) 

- f U -L' y - 1 ^ (T)?' $ ' S&gfi^lJ^cO^ 2 1 3 #COT ^ ./ g£7>< f •/ u -f v'> 

'J > - 1 ita-7-"?^o-C, 5|2 I 3#COT* i 'fifc«7>Wi£&:* — K"t"& D N Agfi^lJ 
&<7>gfi?l| : 5' -TGTGGTCGGGATGATMGCC XYZ CACTGGAAAGGCCC - 3 ' (/";./"iL, Milt 
TTLfiC&jfciJfcU XYZlif n .-f -> > ~j — Kto 3 :i f~ ^'^r.S 
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»fcU L -/-life JS,tl±tf5 2 1 3 #c7)T ^ / ^ — K-T 6 i££-T ) "C 

-tr ~ 'J ^ - 1 S fi 4" ^ " K-T <5 fS7° U-tr ^ .U > - 1 itf^-F-c^^ V >' 8 £ a if 

VU-fe^'J > - 1 3t{5T-</)c DNAXiiMftDN AWiS.XIJfia! 7 ^^ 
l^SSd^JMxt LT Sau3AI W^A^ilfcDN A^fltf^v^ ; K^»fft.*^L, 
7 ^ / iffetf>B}&fJi 2 13 #<ZM y a y •> > y^ x u- > —<7)^^-e.-fcS.h,S'^ 
v x ^ K ; Tfi2tO#£gSfi?iJ : 5' -TGTGGTCGGGATGATMGCCACCCACTGG AAAGGCCC -3 ' ( Z 
Z. T'MliT XliCtfi*tOo ) -C^5E^il5DNA5rfUi'7 0 7 X 5 K#«HfcS 

r.n blLtox.X* ~' ^ x • -/ u-fc— U > - l IS(/)7 ^ / g£fiE?i]<£>^ 2 1 3 # 
cO y y •> >t)W y ny <» j^»7 ^ ./g$(3S^ L/i-e 7:<fi'a t 'J 
>- 1 ^6-5:^— Ktoilfct ; T % / B£tf> Rifely V n -{ i/>frh^ 
-^)I^-cfc5±l!i{5 : N^ftt^i6 0 (1) -'^x • ^Vir-- y V- 1 

ii & <or $ / m&&l<s>M 2 i 3 #o y y n y >- { y ti y -> > i^(/)7' / B$ 

U E & L r> & -/ u- -fc: n y ^- 1 ^e^-^- K"1"o iSfzi-f , &t/(2) loxP 

-c? i* £ * ii-tz * ■< i/ >mm.^- - v h^^v-^: k ; r % 'fi§</)gm;^y 
(-oi *-a.i, i-'eiz^f^^r- 4 - 501501 ^j.m<j)%A gicmn<&tixi y;>). 
5' -tgtggtcgggatgatmgccacccac:tggaaaggccc-3' c:t m ii t z it c &- M pfc -r- 

o 0 ) 'Ct/E^iaDNA^t^:^^ 5 K7)^A$ti^r tkWfot -fZte : 
2S#fgiFfci#-, £7-.£ L. ; {.t- ^ .x ^:^cr».huEB£75;^-0t^ tto r , ,t /-, l-.^(^>jtfz< j*- 
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£ % >5 »o ^ ^ ?g f & 75^ ^ /£ © Jfi m %V> \C *j I ^ "C it ff 14 oo £ £ 

-tirScDU-hfr/jMr^-r ^-^ K ild t^S^-tiro ^ > ; # olS'/i^t- y 

^^flife^f^i^fe ; &t>*f?2 1 3 y ci-f ->V7iV y n -f -/^j^co 

Kicis it r< t5 • . 2J 3 ssjis ^> ±m & mm m u x m * l ?t r y -t- - >- co ^ n 

RXf% t%m <n 'Xm /£ ft X </> 2 - -■>- rt df v - '/ — x f ij ffl cO 'V (/> IfPffiiJ 7) » «b & 5 if 

?}>ibi!ilR£iio 1 xi± 2 wxoxi H <ni:kmx&z>±.m¥mJri£ : afirjqi, Mmt& 
$ GL-., I •. &i ?>J f ^ aWfldS X ( ;tm f V: M ffl AS *• #c ft < it >■>:> UtET ' r ■< >' • f 

: os- 2»g-!^ , ^-^ux-- y > - 1 at d^p— K-r-s^'-m^i-'-t'-r. y 1 
I(e t- ^ S- SB ffl ^ § - t £ W m>-T5, r /u v y ^ f - - - m :i ( t r a- \v 

' - << - #1 ■/ • im ?!l <j k . " X (i ^ W t - -fj- !i I ^ ^ ff ; Ji nd fa K 1' W '/hhX -9> t 

1 1 




£ L< (4, j£(t^^4; n («L/i, Xf»{t^^-fr{-«t "J ^liit '^r V U 
-y *5 J: U^: tf> ^ & o T , M 7/ U- -tr y ^ 3t fe^- ir^n^ K flu .fx 

5.. -<7)|g^<7).^i L</«3re(4, APP(7)fMei^3-Ktolf5i 1 ^t 

-7 ^ .X ^° u-tr — U - lwx^y^s ^^tf^fefrD N AKff>H- P « ^)S«J|5fiB¥^ 

tf-v ^ "7° u-tr ~ y > - 1 ittK^-c/x-n •/ >- S iO— $Bdrf¥o^ v X 5 K pmX- 1 </? 
f1^x7y£ <D Xfl £ >rc L 7i [3 T* .to 5 , 

% 4 13(4, — V ■/ -r -< > rv< y * — ^ nm^> Xfl 3: ^ L fi 13 "C £> 6 o 

^5(3(4, v- -v --r < > • v — ,n fcUtriTM*:^ L- fi [3 v? &> o 0 

•IS 6 [3(4, Lr v-"- < > '/ '/ — , .; . f 1? > . r. f I £ /T< L fi m ? <*> \V. 

•T? 7 [3(4 , * - v .., ■ »-" < > '/-< >/ v --(/> fi^or. xfl t . ^ — v->"- -r > •'/'-; -v * 

— pO S - 2neoloxP (Of#i££-x L /l [3 ""C.1b <5 0 

^ 8 [3 (4, OS - 2 M U-L' -.- !J > - 1 itfi";-P^ to# 2 v ^ x (*t) ± 
CAC-cre #13 v C -^/) F 4 (flt) 4' £St2 L T |# h Kt- {i-(7)F£(D—m *■ tJJ Rlf L 

^ :|-4 7)^6t#e>iL ;'i fe (IDN A <r , f^J l o I :. B #: L fz H m "C P C R ^ i r o tz m W 
(D l %T#rJ - x v'h. vU^^ii]^^^^^ L /:L3'Ctoo„ ^fHiJ^^^ 2 ffV N i 4 »fr 
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H </)-,-'■? xtiifefeffcD N A Jil-I neo • •/ h *£ t> o "C V v~ L-/^-J< -^l 

'C^Oo M't'. Sfe^«l/">i±:'7>?-i-V"*"-Cfc5„ [A] |±, i^DN 
A_ktf> neo ^^t{iLXt^:t$:^> K-Cfc^ [B] lltfefeteDNATWM 
-? *> O r t & > £> "J , [ C ] ti&feffcD N A ±<7> neo Ltl^I 
i: -$r^^~^>' K~CMb<5 0 

{zii^-s^u y i ^^j^^s^hl'-- y > - 2 lewv^f^^*, 

(±"^?a f K /^(^'t/llir^M^* Stiffs WLTl^Oo ^E^itfS P~£ 

Mtttt . ±se</> ■^- f u-tr ~ y >^tfe-F^ , f»j x.i.ftnR«at^^^fe{- £ #a $ 

//p,£ L < f£ l f@-C<fc5„ 

ilLiifefft^^^H^'JV- 1 ie^illi, 0ij £ {J E. Levy-Lahad, 
etal.. Science, 269, pp. 973-977. 1995 lzm$£ il-X I * <5 C fc N Xft) 
i-- ■[::■-. n y - i 3!iV/> fcIO£0 : H&^6 & ^— KtoDNA oo- -ffl^r-i-n 
^**iM*«coffi*i|£j*- l - 4 {i.-r< U'-o fflz-if-s ? *<':»:7" H' U ^ - 1 if 
fi(l*il'-C{t, ^^^{£(1, 179#, 18 19 8#, H 1 5S, 11 

2 0 113 5 1 13 91 114 3 1 1 4 6 #, 1 1 6 3 # N 1 2 
0 9 IK 12 1 3#. 12 3 1 12 3 5 #, 1 2 4 6 12 5 0 #\ 12 
6 0 1 2 »5 3 ,fr, 12 6 4 1 2 6 7 #. 1 2 <5 9 {g\ 12 8 0 yfi\ 1 2 
8 5 &\ 1 2 8 6 &\ 12 9 0 &\ 1 3 1 8 #\ 3 8 4 ft\ 1 3 9 2 -ffi\ 1 4 1 
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0 1&\ mi 2 6 fr\ &tim 4 3 6 ,fr fa h Mlftl 3 1 3£f± 2 flAMiW 1: :-#>4 ~ t ^ 

-v V ^tfe ^(7)7 0 U'-{r^ 'J 1 *IS<DT 5 /g^fl^lj^fc^T, A 7 9 \\ V82 
L , V96F 1 Y 1 15H, Y 1 15C, E120K, E120D, N13 5D, 

M 1 3 9 V v Ml 3 9 T , Ml 3 9 I , I 143F > I 1 4 3T, Ml 4 6 L, 

M146V, H163Y, H163R, G 2 0 9 V, I 2 1 3 T , A2 3 IT, 

A 2 3 1 V , L2 3 5P, A246E, L25 0 S. A 2 6 0V, C 2 6 3 R, 

P264L, P 2 6 7 S, R269G, R269G. R269H, E 2 8 0A, 

E 2 8 0G, A 2 8 5 V , L286V, S 2 9 0 C, E318G, G 3 8 4A, 

L392V, C4 10Y, A426P, RXJP 4 3 6 S fah t£ SSf 1) » b ilfll O 

ixii2a±^|j|-C'fcoo z.iib<D&m<r>o-h* m r 2 i 3f(?)7; / s^ftii^ 
7;./ st---e#rt-6^j~4 o^TO-i^^v^c ro s - 2 m^mi 1 1 > 0 *f -g^fe 

^^HIILOT # m t - .6f iS 'e 6 o 

?L0iJj*folfe H? U > ■- 2 ^&cD:£g{±, F'JxJi" Science, 269, 

pp. 973-977, 1995 (CHE® £ TV ^Wi^AiLb L~C(i N ^UlfRii/X 
{±4 3 6 #7)v^' i L< , --?^xS*^BE^J(c*J^-C{±N 14 11 XliM2 
3 9 V/jv : t 9 ';ft LV \, ^l/l';: 'J > - 1 igfi&rj^U-L' — U V*g£l • 2 <m »-f 

r^HH'.-oigfi; +-& : -^ftfj^Ji, ^'^feft:i)N A.LU-kfQoO'^V 'J > - 

1 m^'.ik &sw x Qm-su-t- v >■ - 2&fc-T-&m-rz> r. > t u-cv 

k b p Wt v>f\m & if-t" oDNA^rffl^ x -/ v -< $ K &■ f^ f M L , o > -7 x K 

14 




^'TfRrj-r—iJ — &ffix-1r Z>titb<n&&\t£. &m&ijJbZ>„ Mz.it, Sau3Ai 

Sau3AI "CtpJl#f L ~C §f "Cfil ISi" 

onthmm- ±tz ^ ^ :fi t 7 ' u- -t? >■ - - 1 3«f5 f- x : ■£ m ^° nr ----- " 

2 f-^ff+o z t HX ") "'it fe'J '5! & -f i-±- u > ■ 1 

ft. L\ ttOS - 2^!l : -yA-'"u -L' l gftl'"-»- h'tolI-''H':: 

U > - 1 itfs^-tf) c D N A:S : L x fi^fef^D N A^^^X(± £ ^-^) 7>^r ,^trD N 
Afid^J ; hfd c DNAf L < f±ifefeffcD N A ©:'fefiXlifl^'^a^n N ABC 
*IJ(1 Sau3AI ifi^^AL/:DNA^§&-'7 x ^ K ; OS - 2 5!!£J%-'V-t: 'J 
l ^ ft £ =i — K-r o : ££4"~ 7 " u -tr -■- 'J ✓ - 1 if fcT- (»--'-- A- v/ >' 8 'rV'? frt&-& 
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*igp^DNAxi±^7^* b'(omt lxh. wx.i;t^ 

l)-7*y-tr — y y- l <£>?g2 l 3 #(7) Y y u \s3r~^{z.W& Ltz$£gkrf 

u-tr^ U > - 1 If Kt5i ; I"/l/t^'J y - 1 l^^/j.'SDNA, 

S. t>'s£ D N A 4' a tf -7° v ^ K : 

^^HT'ut-y >- - l H6(/>T ^ /BfcIE?iJ4"»^2 1 3#ttj£(£>T^ /Bt£r^ 
5' -TGTGGTCGGGATGAT M GCCA N CCACTGGAAAGGCCC-3 ' 

y U-tr 1 Sfe+^f)^5DN A, Xiif^DN A^ttf^^ ^ K: 

3) O S - 2 S3£H?£-S:~/ H? ^'J^-lie^^y S£gE?iJ'T J <^r& 2 13 
^7-5 — FtoDNA ^K-fE^J/i^ &<£>gE?iJ : 

5' -TGTGGTCGGGATGAT M GCC XYZ CACTGGAAAGGCCC-3' 

(7:/:L, Mf±T Xi±C .fcMM: U XYZ li f v u ■{ y W^-Sr n — K^o 3 ±& 
SiOn K>^fi*t5J iT'l't- I) y- 1 itfc^p7J>ib&5DN A. 

X ( tm DNA^ £? -7° v x $ K : 

4) Sau3AI mm&&fcm A $ tt'Ac HfflE l)~4)(Dl ^-f^L^.UKBtt^DN A x XiieS 
DN A^^^^'v 'A ^ h" ; 

5) - 7 "ix-t:;- y y- l iIH(7>" i /8k&£Wl<P<r->f&2 1 'ifto-f yn,f>y,f x wfr 
-•>-i:^^i;:^!l:^'t'-"- y y -- 1 Ififi^yi — Ki'o ?^ u t 'J ~y - 1 
</:> iftfe t- ^' c D NAgL \ Ji fe DN A ^' s: S X i;t % % ',j £r ^ K< AigE *'"J 
Sau3AI fMI8«Mft#!*A.*nrt: DN A, Xfil.^DN A ^'^^7 5 K ; 

6) o s - 2 sfl-' * * y i/t'^yy-iifi^^ — k-j- o # * y u -t ^ 

y y - 1 T-tO.-r.df- •/> 8 £ , loxP ijlfc -r-'^'^f y> (neomyr.in) 

£ if. zj. zr. V / Ft^r a fi 1 DNA, g D N A *■ t tf ^ v ••< * K : ilfc 0< U 

7) -^y-li'-- U > - 1 «fic/:>T /fi£SE?i|<7)^ 2 1 3 tTf<7> Y n Y > > ft* :< l 

1G 




>'lz.m&L£i u-L' V ~V >- im \ L \ & -i — K-T £ u-fcr 'J ~ u >- - l 

iaf^T-^-" 11 ^ y > 8 t , loxP "£:fi£ £iLfc v (neomycin) '{gfg,:^.^ 

•;/ K^afrDN A , X i D N A tr "7° K 

(±4l\ 

-104 X(± PRI-105 i^lfi3£gfi^J^^"i- -5-^-7 x * K^r^AL/iiEXf t^^^^ff 
K-r^it{5 -7-&2&A L/--£ffl/)Sf±, *fcF!n</>67£ Lt ^m&X'th Z>, mxtt 

m&avftmmwi&i * ?t5 -c- fen ff -c <e> mm imnte £ n& v ^ y m * 
n a >r -/ ^ — a > o s l j; -) -r o m mhWKn -/ ^ v >- - 1 iSfH^-^ 

:n ^ y > 8 cf« ^7) 5»- ^ -U: o gRfi ^ratfDNA lt>f>'r *r # o „ <'/ x • c :: / $ -v 
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'/ D N A ~> Y '/ y LtU, %mM-C}!£<<Z> 129 V is ' ^ -v 

'/DNA<7)(i75\ ^75^5^^v^xwv^i / ^ r'^DNA7 f "7* v y — £r/H 

x • 7°H'^ijy- 1 r<n--r.* y y 8 ftti^fiilcoi^^jyi 
p ) l /i f£ . y *</Wfc L p — y$rfflv>-c v ^ / 5 y y y y" y y — & y. 

— >y'U y°U-tr^y V- 1 iSI5^<7?^^y >'8 Sr-^tfSfefeffcDN A Itlf 
Jr y y 8 '1 £ -tir 5 ^ ;'>* £ y" '/ n-- V r L f£ ( - '£ & ^ A-f~ 5 ( , 

n a 3 tr 9 — v ■•/ -r- ^ y y y ~- >H£SKH"<5o 9 — v -v y- ^ >- y y — 

(±, SIJR L-C neo ~ y h?riALtfc^ G418 (fct^K) 

^tgite^ni-S r. ^ J; *) , y — 75^fef^(-^: A*ntefi*itiim!fa&?E$l 
£il~L x *s < o z. tr> * - - f v -r y y°- < y 9 — .-n u y s n ?K W*~ V' a 
y&^iftfK-F SriNB/ia F*3 S-iyf A"f- o fdl^ 77?£( - .£ o 'C E S £fflflS >*.A L fi '\k . G4 1 8 
??ftT-e E S ;NBJ&&*g* L, L "C \ £ =* n - — 4r^lft^ 5„ f# <b*Lfc n 

V V 8 <r> A £ E Sii'fflj}a*rfi'<o 0 fltf'-J t -f o^^/ffA ^ n>*: K S 

"C^ ^fT-'^^Ti^j^fe/j^V- y -y f7 y. 2rigtR--|-Oo ^-y -7 f7 x & C57BI./6 ^ 
^ ..t 55 jfe^-ti:, ^. i H X § 'A:. fT- ^T^G^te t) ; ; 7* -'/ - f- in 1 60 5: b(i 

n . H W !: t o f Ao -/ ^ ;< 5 r. «!r ;5'"C- ^ o„ -cO-.--y x 

li ; ^^Aof;7'H';: M > l mfc fum L-:(;t- 1' 'J , t> '"> 1 
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-?^x-7ut-i)y-i mter^ .-r. y > 8 a tr^fef^D N A ^ x • 

bti>lz£tlXl ^v^^t h^cDftil^iiS?LS»)^Ei3*^-7°^-t- !i ^- 1 jftis 
H*fef5lJ S P C Rfe^i SlftsS^li^. ^MDNAtf)v r> x • -/Ut-- 

y > 1 tfc^ ^) j-^ y y 8 ict^t 5^$:-a ^ ^ifeMD n a, xwm. 
lEia &m h ■/) » i ' $ * l -c v >s ? x t h ^ \&<d m ? l h wi&i & ^ ^° ^ -t ~ y 
i it{H-i'-c/:> c DNA^t&7"7 x * FtxmL-mm-rzxttzte y&tzm-rz 

ZbtfX$Z><. .£ /t , ;©7°7^^ K & ffiij RBB£3f Iff L/i^, ^ t?" et — * ^/u 
mm*ii]^c7^|^^ffl^rD N AWr.n t LX>&m?Mft&ttWi-i-<b - 
t> 0 #J<£>D N AI$rtf-iM#5 r b tfXZ o„ 

•r*fctf>J3:7&\ 32 P-dNTP SiSTI-: P c R tft ") ^'^ffl i v5 ^ btfx% 5 0 $. 

.h 9, P C RricfeSi ^ fi*-f-7-< % is ?mx : 7'</Hk L'C >k <fc v \, 7 

(Biot in-Avidin) ^jfc&l 'MiT'yU.* !J " 7 ^ X "7 r ? — if (alkal inephosphatase) 
^r>ffll -«<:WL-¥^ -ftfii iifflmXZ >b, T3 Xii T7 RN ATtf U y -7— L'£ffl 

i n -,: ■■;> - </u L R N A ['tlrit £r "7° n L -rf'tUf] "C * 5,. ~ ftli . i/---' 4' ft ; 

3 /:i-r-6^J^:i±ffi fcKbH'C** ") ;Yk l^^Co^^Sffl L [ 1 d') b o 7 7 ° n — 7'' 

H ift t -r -5 & ^'rDNA (c\ A-t" 3 7J & -i: L "C (i , !£-JS0*J ( i II- f Wit) H ^ L 7c 7 1 / 
?i;-<7HS7)\ Mi3 ^(7:» *•'/:> -?"-7 x ^ KXii ung Afl'lfi^^v >x$i%£ L 

f,5c L/l :t " n--V- :f-V ^ U + K^fUtfl^i^ (-£ ,^?f|Sf»7. c/J Jfe^(7>7* ( Jtf 
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ffj ~C* (± ft l ^ fc£ r'r £ -U: . m ^ vfv-HTDNA ] J * : y-- ~L X'^ > rj & 
1*|DNA7'-;X; K£tf^ U ^^^'-7^5 K X (ung') £ftm$rM 

--l^r >/ i^-f- h'^^L, ■'&g i <tm>K-f'<%-? : 7 7* x KMDNA !J if— 

x 5 b'&m%-tz> - t tit?^s„ r.*L 6 a wtocs u.-cifiij:4Mffj^ l& 

tuDjjfeizx o -c -t, a #j ii/iS; ~e £ £ „ 

**—*—&'Stsmvi-'—ij"i&m.^--v' b^^m^mt l.x^^x\,^ 
^miftx.^jg z-r/ifetc-^^g5;^'e*> ") s m^&m.'K l mm &&a,x~m& </> 

-v * .x i^l^DN A |t(f >V 7)? j& "C &> 9 — -7- > ? 5> — f i s 

* -U:>'c^|£(0^/v57^^ ( 7)-^ ^7 x i£fef£D N A b Itmte o D N AKlr fi" o X 
vnoc. -coORff>tooS^ II 1 0 khp &/£/A£f £ Lv —Wk&)\M£')s<Dfk £ </> 

> ; -7-T- U T^^A"^ v ^ ^ >' h *$<n*jj;r -i ^miR-^ — iJ — te b'fttia hi IX 

, ^-3i-#ffliiat*<^iSfri^— b l -c^ffl n-cv ^ <:■> is^^— ^7— e s 'mm 
iztsi >xmii>&m -r o z>t5; -e * o ., t n j r ^ ^ m #i - -n —tti&m -r % m -k 

(i, ^ — -y A > . * '/ — c^)-,' ^ XJfefef^D N A WrJW^l^ifiA-T & ^ b 

20 




& m- X *> 0 , # i> -->- < '/ m tii - v {£ ffl o it* Ct f ± . ^oO^gJK^-^ -v v 
-- y •/ v- ^ >-^< ? '/--oo-v <y xifefef^D N A|ifr)V i/ > l 4 J ^ Y >' h n is \z.ffi .h-)r 
Z Z t fc&mx~frZ>,, 7$>-r -f -?mH~? — — >"Pi-l$'A-rS £ > f$ A 

£ tf> M if-m-t- <5 -7 ^ x £ f|. -5 - u 7i5 -e £ ft V & t3*» £> S o 

ESa«iL'Ctt 129 |^(^ -v ^; 7 [i] ^(^)H^ # < ft ffl ^ii T l H 
cO# : )Nc<^ E Smmt L'Cfi, IUfe^J-e3^'<S Rl D3. CCE , JU ABl /£ 

iVJESiJ}a*ffl^tt.:l;l\ £7c, 0*Jx.f* C57BL/6 3% c/5 ? * 129 

? * & $. cD e s abhs t i^m -e # 5o e s * — y ^ -i f ? 

#j-c*.tb<5#, y ^6S# >v * a ^ /if y - ^ mtt t\ mmmmfc-^ ^-f^ 
-*> ? k# a t if uffl # mi- x$>iu mticomm mm lx ? ■•> -r 

X 3 n ^r^^-t- >o E S JBJIS { ±*S ISJifafe — L Tl^ «Tfifrl4# *> o c . ■— ^ L 
0 tf> a— — &7#tft L /i It S JifB/l&cT) 'pT^tbfS Folate >t £ i& - L "C V ^ ^Wflel 3r IB- - 
;bm<£-b L'C-«H(i P C R?i#ffllMbii;5^\ ^a—^-b LX&mxt oD 
NAltfrJi\ RNAIWI-, -ftfrfc-*- y ^-r^dr->5? '/ U h\ X(i*af£ft >''£i'£/F] 

E S #IBJJ& *r MftJSfj^mP M8IA ^ -iir/i ^ . m±*mffi * it. *i!-iP*> o l ^ii 

fldt ^ <>£ -± tJ] i«] '/:> 'S: W«P { " ?Ji A 5 it o i/ rh t L "C ; X , ii At? f^l 1 1 i'£ o i/ * ^ > ( i ■/, > , 
fldlfinmi^S^-l^^n:^";' ^ '< J: ^ flx >) (M L, ~ -Mlirf. Affl l> -r- io-20 M 

cOR s M^jiA L/i&\ ^^^.^itfi^ ^ ^Wt^CMItS z h (1.1: H 

± * mmz^x if & ft z> .h- m ^ y % m m -r z> - 1 * » r* ^ o 0 
e s mm-'kUK * -it 6 m-mm^t- % mk^m^mw m ^-rtt^' m ^^:> ^ ^ 
/)>Gttiir2 L7t t^»'C4,.i;^>5;, ?sa ^ it Rsm&fr ± * •/i {■(■ iz. m *> >±-,tiix 
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^^■Ctffl L": Li S£ffl/}S{±T (agouti fe, f&^fe) ^> 129 ^titX-fr*) , 

Sfflp^S ^'ho->' ^X (C57BL/6 lilfeJ)f^tfco„ ZlH b ^ffl I 

^^tLTt "i rf M><b^* 7<70^fe£- L'Ci"Z>te&mtil-t<b - >MJ; ES 

t 7'^-&(D£\\ &</;> £i ^fj-ii £5i£fflflS7^ E S ^ i/iott^ «T hBt£ ^ ii5 v \ 

&4b\ i&l&m £ tt £ -r ? x i-co^^co -r ^ * J; V \ 

(i{£ffl-r3~' ^ x \>. E S jNBUa«^>7c(^^o-Cl/ »5^jf£<£>-v ? .x t fi^fecoj^a 

o-cv^-v^ o s - 2^M^<r)-fv-^=. y >- - 1 mm^&ft-^-? p x 

f±, lox Pld^ij-et^.tiLfc neo 385?.^.— «;/ N^^L-CV^/l^, ere iHS^M! 
A h7^^:^ t (D-SmiZ J: 0 neo ~- l> ») P&zWL/t 

.^*ib§oo te^jfcffi -eai^Ti ct ") i- , -^w-tr^y i m. i-i st^^ u-t =. y 

fcSAP P (/:>^^^Hf*^r 3— K-t-<5 iafe-P^r?*A L7t h v v.x > ; :n ~- •;/ 
X N-r. Uwl'-lCT 5 n J Kffc#<Sr£ LT-o'' ? XTi^^^n'CV >o (Games D. 

^ : Nature 373 ft, 523 1995 ^-, Hsiao K. ^ : Science 274 ft, 99 fc'i, 
1996 ¥o Sturchler-Pierrat C. : Proc. Natl. Acad. Sci. U.S.A.. 94 24 
13287 H\ 1997 *£) 0 ~ tl b<T.> b 9 > X >• x. ^ -v ^ -v r> x Cii , flufVCc/) A 

-7 x -> ;J ■■/ ^ fjj^ ( Aififc -r f*] L "C ^ -"E- 'C* *> - ■> X i> - " T* *> 
o-CtilOh . P>1 c/> PS 1 M f~ '£ V4 $)) to ( 5%&{z;-f U f-VJ L 'C "C 
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-C t>- -7- u -e.*>o X i> X t ^) <h ?r5fi[!to r. £ i_ J: <:) , / -f '/ 'J r> Ks>M%)*rtt- : $i 

tp£ 9 U:I5mL/iiMfifl#J&^oz:.£</5.-4-y 3^r'-tJr->^ 7 v-^-f- KiJ.tO^'Srm 
PS 1 itte-?^ •£JI£fH£*rt*Mj> J: 9 LfeJ&Sfffi^iJ^o- y ^-r^ 

>>5? '/ U^-f- K^r"7°7 Y i: L/t P C R £tf 9 0 

fe^DNAC, A P PoOHSfc^-SfrSr^ — V-r^mB^FiS.LtI^ : ^m(D^^ PS1 

mm l 7t i : m c r f? ? - £ ^ -e £ o c . pcr^7 -r — i if$ffl -t- o -t y =f 

? v-ir^f- KoOigSSa^'Jfi, A P P ^ — K-Toitfs^fc <5 \ '£ 

PS 1 lAfc^&WHHX tot <7>-c ; 3btU:£ V o t> <n -Ctil^ PGR iDff^W: 

s psi jtmir&ft^wityi&mtu-tz -y\-£>K mmi^f^-tn-cn^-^ « 
ap pco^s^^f*^^ — K--r-o j*(5-f *5 ,t r^^^to^n-^ u-tr ~ i 

tt of f 'p/^ ^ , m&te-T- &• *^xt$^m<*&mtR-fiut.i: v \. a p PiF>m'* : t 

mU U Ife^DN A irttflMi U lib Hi L tMDN A ^MB*^ X'Wffi I i^Vk. 
T if i / — x >/ /V X l±T '/ V 'vr i K ^ /i"4rffll ^Cflfc 5.x ft & 9 «. ^: </> . * 
-/ ••> >- v ^ iv v — |;r)N A >k '/ p ./-v- < >- '/ l f- , AP P orjzf&lg. Hftk 

2.? 





i^m^ti^f-m-X^wMLxmi^z^/j^mx^^, z^.fc'5^L-c, ap 

1' 7/ -y K-e ^xi^ Jjtf ftcO 7' ^ u 4 K /3 ' ° .£ 0#< , ifc, T 

7-^^(fo n t /j> e^, K^jfiR.t L-c(t, mk. mmmst, mmnm^=ttm 

. £ fi . : ^ Ifl (/i ftg ffl^o .> % "R <T> $h & > h ft ffi L 'C fJJ f <; *ffl 

^ *d , * ^ Hf] cd ^ nit, it a- -r «i ^ /j ^ b t> f^i l 7t m m k ¥ </:> t;j f ^ n^i 
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_ tr.±^i\. ms^J 1 * 3 , y >- i itfc-p £p s - i 

mi : v^x • y >- - 1 (PSl) Mfc-T-O V >- 8 ^-g" if^fef^D N 

v>^PS 1 if {e-F-c/X-h ^ y >' 8 ^r-rf iPlfefef^D N A f# ffl -?n—zfif- 

m^>tcib, S-f Tta^ 2 -^cnTf-y nft^r->^ '/ i^^- K £r £ fife L /i , 
PR-8-U : 5' - GGAATTTTGGTGTG G TCGGGATGA T 3' (25mer) 
PR-8-L : 5' - G G TCCATTCGGGGA G G TACTTG A -3' (23mer) 

r 60 2 ^cnr-t" 'J zn'-r-t-^-iy^ * Uit^f- v -fv-iL'C, 1 29SVJv 

? X >? j. / ^ •;/ : ? "7 f 7" r 7 'J — (Stratagene fl®J) «t U itti UtDN A^rffll ' 
-C P C R -Sr ff V\ ^ ly il /l *' r J 1 30bp <T) t% rpM eilfcDN AB&fK*^ - f# /_ „ ~ (O |Sf }f 

2 P _ d (: T p y ^ > // -y =y y u - - a m IZ. J: ^ V - ' L /'- i., c> &• 
-7" a — -/ t L- . 1 2 i) S V J ^ x v ;c / x - ' '' ■'} -f y" y \) — x -'/ - - :.~ >- : '/ 
Lfn 0 t#^n/iF:i'tt" v v — v ; y u — > C0i&S§d*iJ£f^<, Sftitov P S 
- 1 j&fc-irM^*:-' > 8 ^tf^fefrDNAi'tfot i' u — yt'*>o - £ flfc3£ L 
f- 0 Zl CO y n - > v Lfij&fcttl) NA^PaiL, ^ 0OftiJP»ifitllDE] £ fF#£ L 
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P a £r#o '/ r.7 - >■{£ L fz 7 7 — is X V D N A ^rfftft L % Sal I XtyWik .1.0% 
TiJu— X y/U®^^ikKj^rtfV\ P a £[sJl|X L/l 0 P a Pst I $3 XXI Xba I 
MOISTS, 1 %'Tfjn - X^,/^Mr*I<j£rfT V\ v^PS lc7)f§2 1 3#B<7)T 
S f VP^v/y^a- KL-Cl^<5tg&£r^tf#J6 00 bp ODNAlf 

if £[a]l|x U ZiL& X- 1 t L/_o X- 1 £i^#> Pst I *5 XTfi Xba I "C^TJKfr Lfc "T 9 
vx^ K pBluescript II KS+ (Stratagene tt®i) iT4 li # — -tf -Srffl V 

±mm&ten&&^x-7 : 7x ^ K P x-i^#7t 0 

<5iJ 3 : O S - 2 m^BM^m^ : 

-7°v x ^ K px-l (-iTIE^ 2 ;£c0 7j-U ^^Jr^'s^ 9 K PRL-104 fci^ 

PRL-105 £rffll^C, O S - 2m:^B^%%i ^XinWWmm Sau3AI ^fi^^f7tt^# 
AL/l c . PRL-104 fcctO* PRL-105 (ifpJtL t 36mer "C, Si ^dfB*iftt£ £ ?£ 

PRL-104 : 5' -TGTGGTCGGGA TGATC* GCCA C CCACTGGAAAGGCCC-3' 
PRL-105 : 5' -GGGfCTTTCCAGTGG G TGGCG* ATCATCCCGACCACA-3' 

(TffiL&ttLfit&mtO s - 2mmwn.K(T)tiib:^m^>m.m^m^^:X^>^ : 
PRL-104 -C{t^5fil±T, PRL-105 t?l±:^liAtfc5 0 T x 'J x ^ 3: 

L7tl^.S(i Sau3AI m\L'&A<ntifb-.*i%<nm.m&&&£ J ttXfoZ> : PRL-104 XIX 
i<4; : ! IT , PRL-L05 -Cfi*:^{±A-0#»S)o 
^f4,Di*A( 1 QUICK CHANGE S II E DI RHCTED MUTAGENES I SKIT (Stragene ?±M) 

^f^ffl u (?T]fhc)-^c3 b=>~^i^iit-.>x-nmLfz,> & $a x^^iel 

< ilAJixti^o 2 £ SrfflliS U l^MfifofcX-l £rmX-l mX-l 
o-7°^ x ^ KSr i) mX-1 <b Lfc ([§1 2 ) 

ffl 4 : O S - 2 3'-!^£l^o tztik&itD NA«(^ 

f.fl] 1 ~C|" fzs r '/ x PS 1 (D-t- A- i' 8 4' afaP « £ Nco I X'V)W&. 4 f#:£E^ 

2(i 




d NT P s Tf& T. T 4 DN A;KU J y — ^'C¥m:H^£ Ltz 0 oi^t, Asp718I 
'CmWrfe % 1 %T# n — x y /mfCftcUj £r ffv\ V > 8 ^cftfl^ 5 kbp <£> D 
N A l#r >t Lfc„ H oO D N A Wf)i & . f-#> Sma r 0< Asp718 I "C'tnitfr L 

A.Vv^; K pBluescript II KS + £ T 4 D N A U — if U XmB^rWi 

fte^LT-/7^ 5 KpSB-0 £f#7t c pSB-0 £• Xba I -C3t:£l-#JBJr L£f£, Pst I 
~e$f>ftmik&ft^tl 0 —->j. pmX-l Xba I fc=t^ Pst I "C^JKfr L/t 1% 
-r :/7- t 2 — x-7Vt^1tMi*®j£-ff V ■» mX-1 SrleJiftLfc,, _h|Eco Pst I l^r^i- mX-1 5r 

t 4 d n a u it — tf-e^g-^-fr. *m&&mn&&:Lti e , i^tz-kmm^ 

nn--^< s "7°7X^ KpSB-0 COX-l gR^^mX-l tSt^tltt^: /; '^ 
c KiSrSFO=t — &iliRU [eHK Lf:7°7.x ^; K£ pmSB-0 £ L ([2]3) 0 

P a £ BamH I J; Sal I -e9JK»HlL 1 %T n — ^ ? J\>%M.W$h%: 
t : ft\ #*J7kbp <D^df-y >8 ^^ifDN AE&f^T-^rHUIX L7t ; , T-#> Bam H I *S J; 
TJ< Sal I Tr£lt0rLfc pBluescript II KS + & 1\ ^14frJt M T 4 D N A V 77 — i: 'C* 
-kmM&JVKfamL X-7 a ^ X * K pSB- 1 £rf#/i,. pmSB-0 £ Nco I ~C 
|flrf& , 4fiWdNTP s^ftT T4DNA V * ~~> — i? 'C ^tt^^-fk U IU 
Xbal X-$)Wr&. 1 %Ttfu — x y./u®M£k!Jj£:f?o/i 0 IU iJX L 7c ^ ^ y 8 £: 
t$W)2. 2 kbp ©DNAlfK'XNi pSB-1 £ Xba I jo J; Pst I t?^J»rf£, 
1 % 7' n — X #Jj £- tf o 7C C . IhJJR L it ^ * V > 8 1$ £ # V 2 . 3 

kbp <D D N A l#rK~ PX^T4DNA!J^-t' "C^ £ it 7c„ ~ H & , ^ Xba I 'C 
tJJltfr 1- 'C/p^ 4fItO d NT P s if-feTi " T 4 DNAf W V — if 'C-^Vf ?f^iL L 
7:H-. T 4 D N A ] ) if X* ftfti & * -U\ £ iblc Sum I Jo ,1; rj* Pst I "CyjJlfr L 

--> x ^ K P B 1 ue so ript II KS ■+- £ T 4 D N A >J # — -t? &- ffl 'C ^ £ -fr , 
JMSr^fffclfe L7c 0 Bm-rM Ltz XffiM<D n - — D NA^NX £ 
XP/j; Xba I gr,{£-C*££- L /:DN AKfrfi-*- 1 flSTcifa tpy°'7 x ^ K pmSB-0' ^ 
^ffi ([^4) 
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-/7X; K praSB-O' £ Xba I MCl-I Hag I "ftSfi £r *S A"T 6 /c ^^^ifittfitl^'J 

5' -CTAGACGGCCGT-3' (12 mer) 

-c/^i-y 3Tt + y ^ ? U.i-^ Ki± CGGCCG gR#<Ot0j$t££f£oJ&&gfi?i|3: 
Ltr-wut^ri^t*, xba I -c^WrLfegp^ilciJf A-T-5 £WTV)J; 9 

5 ' — TCTAGACGGCCGTCTAGA— 3 ' 

3 ' — AGATCTGC CGGCAGATCT-5 ' 
~~X b a I E a g \ X b a I 

Vv.x^ K pniSB-O* £ Xba I "C^]»ff^, 'J ^ft^*>? ^ l/tf K^r 

ADiT4DNA l J -t: -el^^ £ -tir , AM 5r^lffetfe U ^ 7 * 5 K pmSB-O" </) 
Xba I SRfSt^ Eag I gp{£^l? A £ n 7* v * 5 K pmSB-O' eag £rt#7L 0 r c/5 
pmSB-0" eag Nco I t5.it; Sal I -~eOT)lfrfJL 1 %T # v ~ X /lsW.%faWj &Tf 
V\ x + y >8 ^ atf^ 5 . 3 kbp WD N ARfrfr S N SrHJitX L- /:„ i Ac, pSB- 1 
BamHI £> «£ U ; Nco I -C^JGBrfg. 1 %T 15 p — * >f ^nM.WM) &'ff </ \ -T-df '/ 
Srt^* & W:\J2kbp WDN AKff^N B SrHWX L/c c . SNfc.WNB^T4D 
NA!J^t'r1J'&H, BamH I fcefcU* Sal I 'CMSto c i Hct 0, SDN 
Al^^ Nco I afi-eSfrL/:DN Airr>t£-f?f-/:, I(7)DNA[Srfr^, "T^, Not 
I -:-Lm%f£-v -v f ~ > '< V — .fc ^ L . T 4 D N A \) -// 

- -fc? -C f -a- e J J: & - <t U J: U Not I ^li^iO-rtltl^-tl^, Bag I ffl! 
{££1^1 L , £ BamH I Sal I CUJl+Jrl 7c -f =7 * ^ K pBluescript II KS 

+ i T 4 D N A ') — tf^rfflV^-Cig-^^-fr, Afllffi^SlF;^ U'C^ ; / * 5 K pA 
^^7c (@5)„ 
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x * K pPNT (Victor L J. # : Cell65 1153 1991 *F) *r Xho I *J 
J; 0« Bam H I 'e^JPUf ft . T 4 D N A *° V / 7 — tf £ ffl V ^ X ¥m~Mt$i{t L , 1 % T 
— xy /PTl'xt^Kilj^tf o/i 0 [elUELfc neo ^fH^-^-y h £"a tr#J 1. 7kbp </> 
DNAl#rJ^<Sr. -T-abBam HI-v?#II8rf£. T 4 DN A*° U 1; 
aSSffc Ltczfy ^ x K P BS246 (^nBRLftS!) (:^L"CT4DNA'J # — -tf 
Srffli^ W^f«lLt7"y^ ; K P BS246neo He/) 
-f=?*^ K£r Not I xmWik, 1 %T#n — * y/u^^Klfc&frl \ loxP Bfi^J 
t^£tL/i neo 3§l^^.y N 2rf£oifa 2 kbp «DNAl«f)t^[E]^ Lfc c , r </) D 
NA Br^-^r, ^tf) EagI -C-tiOWrLfc pA i: T 4 DNA V iS— -tr V^T £ it, 
^Slffi^iWLflo — £gS!-<, neo ififc^cfr^ 

r&]# ps-i -Afc^F tmJj{*]'*~te^x\s^7°7 x ^ KpB^^/i ([-g6) 0 

7 7^; K pB & BamH I Sal I t?^||fr^, 1 %T i) n — x y./Hflaftcito 

*rffv\ OS- 2Si^H5:^, loxP §fi-?iJK:f*£*Lfc neo 31 31^.— •;/ h *r 

f#oDNAlffM"C^[n]^L/i 0 Sfc, P a $: Sal I *5 J; Bam H I CUJltff L'C 
^fc#*j6. 5 kbp (7) D N Altff Jt" $r pBluescript II KS + ^-^7" u — — > L"C# 
/t^7X^ K pSB-2 Hind III *5 «t BamH I t?*3]|0fft, I %T^/n-,X V 
/^M^Wi^^rfri\ jft4kbp coDNA l#f Jt" D [UiR L /i 0 D N A Lfrit C i: t/ D 
$rT4DNA!;# — If ^ffll/^-C^^ Lfcfs, Hind III fciO^Sal I eUJItfr L, 
DNAlr^CH)^ Bam H 1 Si5ffi-eS^ Lf:DN AWf;^^:, Z^>DNAlt)f 
ftte. T^Hin dill -fbvfcCXSal I "CyJIfrL./l pBluescript II KS + r T 4 D 
NA U : &ffl^-C*£i>£-tl\ ):^iIiyr]BSfe^ U : /->^ f > w < y- v 

— pO S - 2neoloxP (H 7 ) Q 

7 : E S iffBftei- * — V v -r 4 > ^-^ ^ ^ — CQ>$A 

a to i&tew teifei- o Mio tgst i ± , -&-c 37°co 5 % co, -f >^^-<— 

"4>-Ctro/t 0 1 5 %F B SJi.-tO* 10 :i units/ml COL I F (HSGRO 
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LfcDME wimm (xx f, e s mtBm t m~n xmn ut^ e s mxd r i 

L"C> h " 7jf U — -> a > (electroporation) fe[Z. J; ^ ^ y v~ -i 1/ 7 

toi^A&ft o7t 0 xu? h P>Jf ->a ^^Hfe-^omrBl-ftf^ftE S 
ffl^lfi £ L-fc R 1 h p l^— a (20 mM HEPES, 

pH 7.05, 137 mM NaCl, 5 mM KC1, 0.7 mM Na 2 HP0 4 , 6mM dextrose) X&cifr L fz Q 
10 7 fH co R 1 ^fflflS^r, Not I XM^itl^fc 25/ig co^~ Yy^r^f ^f'<? p 
OS-2neoloxP t 0.8 ml ^)xl/^ h D*V->n yffli§i|?:Jfjt\ U * h 
p*V— >3 yffldr:i-<y h ^'^71^ L7t 0 1 ~ 2 , Bi o-Rad GenePul ser (/< 
Jytr^yVttM) &f£ffl LT'* n- it (^/u^^fef^ : 240V, 500// F) 0 
&>bftmz. X <9 E SiNB/ja^HHtX U 30ml CD E S ffltgifeld^iK Lfc„ -^iD8mlcD 
E SmmWPi--? 1 — *ffl3S£Jt<^-C£>5 10 ml r-f->^ lftSfJ^WE 
S*ffl/M^w£ 2 ml ^Px., 12-1 8H#F^^(^^fflfi 150/ig/ml CO G 4 1 8^ 
^DL-C, 1 i!fSi*&#Lfco ^ J-y-'fflfl&t LXn. ^IH^S^HSl 

/ ;y ? T ^ X (I. Taniuchi ; EMB0 J. 14 3664 K, 1995 ^) oO*£ 

timMcO ICR ^cOflf^3c@aU 12-1 3 BE^^^i L'Cttt^LTtM 

-#mm&i&m L /i 0 
^j7icjyi^c. G4i8 (DmMmi mfflts^isXQiCx^rzE smm(r>=i & 

-rf£Ife L/i 0 S-n u U -o!ilgi^»iLt t 0 —o {itB Piffle 

ig2 r LTl 4 -3 ? t7 — > *r -5 /- PBSt iSfcfr L , Proteinase K ^Jf, 

c R^fe^r/m r -v— cojt^gifi^ijii^coii f; t?*>-5o 

Prsnl-2 : 5' -CCCAACTCTATTTCTACCCTCGTTCATCTG-3* 
(Mm L /i # — V "'T -i> ? 9 — (7>*MPJ| ! ~ # § l£8ffi^J) 

PKG-1 : 5' -TAGTGAGACGTGCTAtTTCCATTTGTCACG-3' 
(neo ^ - J- - •/ M'cOifeffiBa^iI) 
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PGR <?y-Mm&tt--{±. 93°Cr* 30 &\ BO'C C 1 7 /j\ 68°C-C3 />&■ 1 f ■'/ £ 
LT3 5tY:^ 'L'tf V \ PGR (<D 1 °o # iJ — :< tf;uM %fa$h if << \ 

fit' ? n — >(±-fy ri-T^^v^ ? L^-f- K PKL-101 fcctO 5 PRL-102 -rifi^/ti 
PCR^r?TV\ PGR Sau3AI XWUJr L 7tf£. 2»7i/n-^V/^#ft 

£ffv \ ^> K^— 4> - kfrb i'£ 11^ i£ A * tiT ^ 3 - £ SrfifttSLT 

PRL-101 jo^O 5 PRL-102 c^J&gffi^jfii^ii "9 "CfcOo 
PRL-101 : 5' -TGCTGGAGGAAAATGTGTTATTTAAGAGCA-3' 
PRL-102 : 5'-TACTGAAATCACAGCCAAGATGAGCCATGC-3' 

fflj 9 : / y v 4 >'~' V *<F>Wl'& : 

-7 [Z. L /1 Klifl E S SftBJfe 3r*g|f £ -fr fi ( 2 0 E S MS/ 8 jjfflJf&SHIIE I fi§ ) c - tt £ 
fe&ast&LJI L^rfti" ? xt/^ITl-** U m^^m^mWitS^: >b zk ! ,z£»*J 

-7-^ r> x &%fz,. :i/i^^7Y^X(fl||; C57BL/6 <75 flf £ *£g£ L , ^.S^L/lfi- 

<r> 9 Y-f-&j-> t^&iio*, -^co/Ico- -gB£#J#r L fclW/iP b jfcfeffcD N A £ 
ttttlL/: f . PRL-101 teXU PRL-102 £ffll^C PCR^fToti, Sau3AI XP C 
R 8? tfa LJJ l*lr L • x 2% r ij u - x >/ / l ?{i % fa. #1] fr f r ^, UJ|% v*i /i K < ; :> /f ft 
& ^ -< 6 - <i: (-1 . t *) O S - 2 m 7 & & & f?f - ' r ^ o " <t £ flfe& L . fit itt £ * i ~v 
«?*<D •) ^ St £• — (ZL il t>' # 2 £ L /i 0 

ffl 1 0 

9 "C b ii /i / y 9 4 > <? x it 2 (± ^ — y -j' •>"- 1- >■ '/ '< 9 ^--rfl -31$ ^> 

1 oxP -et*: ■£ ^ L fl neo — y/ h - v'" t / </>^S 'C W L 'C V vi„ - ^ > ^ X # 
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2(*St*,#J4 *r flfip)£:CAG-cre813 (K. Sakai 3?;Biochem. Biophys. Res. Commun. 
217:318, 1997) h =7 is * i? =- y # ~? V * <T> F 4 <F)W ( 2 M Sp : # A L fc ere 

^-^r->K ^ n -f- K PRL-100, PRL-102 PGK-1 ^ffl^-CPCR ^rffl\ neo 36 
^^.-y h^^*^^7t^^X^il^-r^, r ctiClJ; 9 % neo |g^J.-y h^^F/l^ 
t^O S - 21^1(0/ y >-r? x£^#L7t (El8) 0 *-7^X|iOS-2 

IfSClL-C-yrn-Cfc^ £ fc, ^co loxP ^jfLttv3 0 PC 

R Mfe'ffl Lfz PRL-100 , PRL-102 ^O^PGK-l <£>*£g6H?l|teWT<£> <b *J 0 -C#>5„ 
PRL-100: 5' -GGT CCA TCC CAG CTT CAC ACA GAC AAG TCT-3' 
PRL-102: 5' -TAG TGA AAT CAC AGC CAA GAT GAG CCA TGC-3' 
PKG-1: 5' -TAG TGA GAC GTG CTA CTT CCA TTT GTC ACG-3' 
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2 . -7°U±z=. U > - 1 Mfi^T' ^ /StlfiflJ^^ 1 OoDT 5 /g£ 7^ {til 5 /g£(-l 
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&=i— k-t 6 d n Afield $tem&-? i^-t v > - 1 t M^co 

5 . 7°n^ u i 213 #</m y p r >->-7)W y n r v^j^^c^t s y 
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7° u-tr ^!Jy - 116^3 - K"T 5 D N AJfi.-Sffi^J £a fr 7 ^?" ^ - U >' - l 

7 . yn^'Jy-iifiwT;/ B^SE^I^*/)^ 213 fcor ^ y stasia £ =» 

— Ki~<5 D N AgE^iJ/^ , #C ^>HE?i| : 

5' -TGTGGTCGGGATGATMGCC ANC CACTGGAAAGGCCC-3* 

y > - i fefc^&w-^-st^^ifisffi^ i js^v 4 LMericm^rtL^i j-fti-.i?.^-^ 

8 . yH'^!J>'-lI6 T ^ y BfcgE^iJ C P iOi2 1 3#(^)7*/ B£oO i£i2 *r 

— K-t" 6DNA SE ?'J # , ik ^fiti^iJ 

5' -TGTGGTCGGGATGATMGrC ANC CACTGGAAAGGCCC-3' 
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rr-fz u x y z t± y u.< > ^ri^^r s y n — K-t-<3 3 K > £ 
.gri&U Mil T X(iC <i-.g:i^ L, Ti^Lf:M*l2 1 3 fcorr i y m& ~i 



- I-} - & Jfe E- 'C fr> 5„) (C ¥4 L £ ;fi? % - f u-fer-i; > • 1 jfi fa £ ff -r O In * CO 
tSffl^ 1 r/i/cC^ L 6 JS<m vf Hri* 1 Jfi{c|E*fe(D M V R<^cojSfa j~ £ HSfc^ 0 
10. 7°u-trr_ y >- ■- 2 Ifii^r 5 ./ fi£ft2?iJ(^:fci^-C. -1H 4 i #&l>* Xfi4 
3 6#cOT- $ /g^fttlcOT ^ /fitCiK^ LfzM Kt>3DN Agfl^l^r afr 
^^T°u -t— y > ■- 2itfa^-£fri-£ t hJ^coitfa^J^S^o 

1 1. "/U-tr^y > - 2 Sfit^T ^ /Bfcfifi^IM&l^-C, N14 1 ISO' XiiM 

2 3 9 V (&r^7r^v bii-~X-P^&fe'<z£Z)-T ^ /m^MMLXi^K 3ft 

-j-s^rt^ht— y >-2m& & = — K-t- 5 d n AgE?'i sr-gt^s^ u-t y > 
12. t < a -r k j3 n £j oOiS^M^ u-tr ~ y >- - l iftfa-7-;&<x xiit 

Slto^ </) fla (O A'l'^ If ffl VI Stf li is t/ ^xM f?t4^ ftii & JFS/itc £ -tir 5 <7> { - +t> & 
itOT^af Ktf lift ^^M ^-tirS ^cO'Cfco, stjfccojM^ 1 ^ L ^ 12 
rfuoi ^fiLTM rlMfrSgccO t h W^coitfa^^ifj^o 



l 4 . itfz;-T-^Mi^^^B,t?Lms;j^^Si:tm'efc5M*c7:)$£iS^ 1 jgfci > LH i:j 
1 6 . >1£&y y 1 itfa^&0\. •X(«H-' P U ir-- y > - 2 3»fa7-/^ftl 

rrnmt^x.u«t ^ n/*iis^c^ts^ 1 Lm 15 r/ic/n 1 mum 

t N Wfl*toigfa -r&femfto 

1 7. -gj^'u-t— y 1 itfa-y-^ £ n 31 £ la z. $ a 7-iJi8;Mreco r * n r k 




1 8. 7°u -fc~ y ^ - l $ / IftlE^J^^ 1 Xl± 2 WJiCOT 5 / g^/iHth.^ 

r /^^K^L7t^m7°u-t: ~ y >--- 1 316^3— Ktof i7>-tr- y 

1 9 . T 7 " U--fc — y 1 Ifi(/)T ^ / BtSfi^'J^^ff 2 13 #c/)T 5 7 g£cDj£DZ2£- 

KtSDN #C<£>BEyiJ : 

5' -TGTGGTCGGGATGATMGCC ANC CACTGGAAAGGCCC-3' 

2 0. ^it'-'jy-llfi'-or; / ^gd^'J^O^ 213 #<or $ ./ ^75: Y y n 

Y >'>i^^t ./ m^&WL L-fc^llr/U'-tr^ U > - 1 Ml-^ — K^^^H^ 
H'^.!) > - 1 Igf-Cfcot, ^2 1 3#C0T 5 ./^cof.j-iS^r^w- h't^DN 

5' -TGTGGTf'GGGATGATMGCC XYZ CACTGGAAAGGCCC-3' 
(titzL, MliTXIiCSrf^L., X Y Z (i-T V o -f v-yj^^n- 3J& 

t,t o . > c *> -6 it fs (■ (r> d n a Rd ?i) x ( ± y z <r> % m *ij & & tp -7" -7 x ^ h ,, 

12 1 . "7° L -t --- '-I >••- 1 jgfdc/:./' $ /|^gd^l4 , o r >f^2 1 3 #-/>T i /fit/j> f y u 

Y v->-i:;.^(7)T 5 / gt(c«& L /i^^^u -t:^ 'J > - l — H'-ho^Hr'' 

'J > - 1 jtfc^-CO^dr ''>-8 <ttstf *fefeffc D N A G 
12 2 . - f I -t'-- 'J >•- 1 le^'T * / BtSB^I^^fW 2 1 3 #c/:>T * / gfcriW y ri 
•Y >-> Vl^arr 5 / g£{~fH& L /i 7 ^^ I- -t: ~ 'J > - 1 2Cfi&=* — Ktot^"'' 
U-L'-- '1^-1 ififg-F-^' c DNA^Uifefe f£ D N A CO Itf* XU'g jftSB v> 4' 'ft f rifc 

.'Mi 



fiftimix-j-L-C Sau3AI Wctf A £ tltz D N A £ frfr?/ 7 x 5 K„ 
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12 13 #c7M y n >r -^V/^ y n-r cvj^^t ^ y \^ir=->"\^ 

•So 
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/r/r- 1 



CL 



OO 

A 
> 

H 



CO 



< 

CD 



X 



< 

CO 



■ ■ • . 

x X 



^ £ 

CO 

CL CQ 

CL. CD 



OO 

CO O 



_ DC 

— - O 

CO Uj 



CO UJ 



1/8 




2/8 



p a 



/4sp718 I 



Asp 718 I 



p m X — 1 



Nco I 



X * V > 8 
Nco I 

T4DNA<KU > -7--tf 
>4sp718 I 

I x# v> 8 £.v< fc D N AKrfr 



Asp 718 I Sma I 




pBluescript II KS+ 



Xba I 
Pst I 



Xba I 

Ps/ 1 (gBfl-SlUb) 



1 213$ 3- K-rsaj#*-a 

$ * t * x * v > 8 <7) ft ¥ SB # 



os-2 m&mzft-o 

x^y > 8 (D— SB 
iat D N ASrtt 



Asp 71 8 I 



T4DNA 'J **--tf 




P : PsN 
X : Xba I 
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p a 



Sal I 



BamH I 
__I 



I * V > 8 



BamH I 
Sal I 



Sa/I 


SamH 1 


T4DNA U # 









Sal I 




BamH I 



P : Pst\ 
X : Xba I 



pBluescript It KS+ 

p m S B - 0 
Nco I 

T4DNA*°'J > -7 — -tf 
Xba I 

OS-2M^M<7) X V > 8 
4ttD N AHrM-X N 



Xba I 
Psf I 



D N AKrM-P X 



T4DNA 'J **--tz* 



P X 



X N 



Ps/ 1 x/?a I Nco I (^Fvt^Sis) 



Xba I 



Sal I 



PsM p S H 

f f # A/co I 

$t|!£ ntcXba I 




pBluescript II KS+ 

Xba I gBft(7)$&*lt 
T 4 D N A U 15 — M 

Sma I 
Psf I 



T4DNA 'J ** -Hz* 
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m 5 m 

pmSB-O' 
Xba I 



(CTAGACGGCCGT) 
Eag I SBli f£Si 

T4DNAU -b* 

ic«fcssaii«'fb 



p m S B — 0 'eag 



Nco I 
Sa/ 1 



0S-2M£Ji£*#O 
D N Affir^S N 



pSB-1 



t 



8amH I 
Nco I 



I4f V>8 JaJ4"^ 
D N AlrM-N B 



T4DNA 'J H — M 



S N ★ 



N B 



★ : OS 



A A A 

Sal I Wco I BamH I 



pBluescript II KS+ 
Eagl 
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• 



pPNT 
Xho I 
BamH 



T4DNA*° 'J * 7 



pBS246 
BamH 



m 6 



T4DNA*° U^7 



T4DNA l J 15 -M 



pBS246neo 



Not I 



p A 



tag 



T4DNA'J**--t? 



Xfca I 




6X8 



P B 



p a 



j- * y > 8 



SamH I 
Sa/ 1 



x v > 8 , neo £ 



lkbp 



SAP 



XPPENE BAA E EH S 



BamH I 

Sa/I 
T 



pBluescript II KS+ 

eamH I 
Sal I 




T4DNA 'J ii—M 



pSB-2 



Mndlll 
SamH I 



T4DNA 'J -if 



C I D 



Sa/ 1 SamH I H/ndlll 




pBluescript II KS+ 



H/ndlll 
Sa/I 



j P A/co I 

^ H/ndlll 



Eag \ /Not\ mM 



P : Pst I 
X : Xba I 
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msm 
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SEQUENCE LISTING 



• 110"- Daiichi Pharmaceutical Co., Ltd. 
120'' Mutant animals 

• 130 • 98291M 

- 150 N JP P1998-002191 

• 151 > 1998-01-08 

• 160-- 17 
•210- 1 

■ 21 T- 467 

- 212 - PRT 
•'213 - Human 
•400 - 1 

Met Thr Glu Leu Pro Ala Pro Leu Ser Tyr Phe Gin Asn Ala Gin 15 
Met Ser Glu Asp Asn His Leu Ser Asn Thr Val Arg Ser Gin Asn 30 
Asp Asn Arg Glu Arg Gin Glu His Asn Asp Arg Arg Ser Leu Gly 45 
His Pro Glu Pro Leu Ser Asn Gly Arg Pro Gin Gly Asn Ser Arg 60 
Gin Val Val Glu Gin Asp Glu Glu Glu Asp Glu Glu Leu Thr Leu 75 
Lys Tyr Gly Ala Lys His Val lie Met Leu Phe Val Pro Val Thr 90 
Leu Cys Met Val Val Val Val Ala Thr He Lys Ser Val Ser Phe 105 
Tyr Thr Arg Lys Asp Gly Gin Leu lie Tyr Thr Pro Phe Thr Glu 120 
Asp Thr Glu Thr Val Gly Gin Arg Ala Leu His Ser He Leu Asn 135 
Ala Ala lie Met He Ser Val He Val Val Met Thr He Leu Leu 150 
Val Val Leu Tyr Lys Tyr Arg Cys Tyr Lys Val lie His Ala Trp 165 
Leu lie He Ser Ser Leu Leu Leu Leu Phe Phe Phe Ser Phe lie 180 
Tyr Leu Glv Glu Val Phe Lys Thr Tyr Asn Val Ala Val Asp Tyr 195 

lie Thr Val Ala Leu Leu He Trp Asn Phe Gly Val Val (ily Met 210 

1/10 




He Ser He His Trp Lys Gly Pro 
Leu He Met He Ser Ala Leu Met 
Leu Pro Glu Trp Thr Ala Trp Leu 
Tyr Asp Leu Val Ala Val Leu Cys 
Leu Val Glu Thr Ala Gin Glu Arg 
Leu lie Tyr Ser Ser Thr Met Val 
Gly Asp Pro Glu Ala Gin Arg Arg 
Asn Ala Glu Ser Thr Glu Arg Glu 
Asn Asp Asp Gly Gly Phe Ser Glu 
Ser His Leu Gly Pro His Arg Ser 
Val Gin Glu Leu Ser Ser Ser lie 
Glu Arg Gly Val Lys Leu Gly Leu 
Val Leu Val Gly Lys Ala Ser Ala 
Thr Thr lie Ala Cys Phe Val Ala 
Thr Leu Leu Leu Leu Ala lie Phe 
Pro He Ser He Thr Phe Gly Leu 
Tyr Leu Val Gin Pro Phe Met Asp 
Tyr He 467 

210 < 2 

211 1404 

212 DNA 




Leu Arg Leu Gin Gin Ala Tyr 225 
Ala Leu Val Phe He Lys Tyr 210 
lie Leu Ala Val He Ser Val 255 
Pro Lys Gly Pro Leu Arg Met 270 
Asn Glu Thr Leu Phe Pro Ala 285 
Trp Leu Val Asn Met Ala Glu 300 
Val Ser Lys Asn Ser Lys Tyr 315 
Ser Gin Asp Thr Val Ala Glu 330 
Glu Trp Glu Ala Gin Arg Asp 345 
Thr Pro Glu Ser Arg Ala Ala 360 
Leu Ala Gly Glu Asp Pro Glu 375 
Gly Asp Phe He Phe Tyr Ser 390 
Thr Ala Ser Gly Asp Trp Asn 405 
lie Leu He Gly Leu Cys Leu 420 
Lys Lys Ala Leu Pro Ala Leu 135 
Val Phe Tyr Phe Ala Thr Asp 450 
Gin Leu Ala Phe His Gin Phe 465 
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' 213' Human 
■ 400 2 

atg aca gag tta cct gca ccg ttg 
atg tct gag gac aac cac ctg age 
gac aat aga gaa egg cag gag cac 
cac cct gag cca tta tct aat gga 
cag gtg gtg gag caa gat gag gaa 
aaa tat ggc gec aag cat gtg ate 
etc tgc atg gtg gtg gtc gtg get 
tat ace egg aag gat ggg cag eta 
gat acc gag act gtg ggc cag aga 
get gec ate atg ate agt gtc att 
gtg gtt ctg tat aaa tac agg tgc 
ctt att ata tea tct eta ttg ttg 
tac ttg ggg gaa gtg ttt aaa acc 
att act gtt gca etc ctg ate tgg 
att tee att cac tgg aaa ggt cca 
etc att atg att agt gee etc atg 
etc cct gaa tgg act gcg tgg etc 
tat gat tta gtg get gtt ttg tgt 
ctg gtt gaa aca get eag gag aga 




tec tac ttc cag aat gca cag 45 

aat act gta cgt age cag aat 90 

aac gac aga egg age ctt ggc 135 

cga ccc cag ggt aac tec egg 180 

gaa gat gag gag ctg aca ttg 225 

atg etc ttt gtc cct gtg act 270 

acc att aag tea gtc age ttt 315 

ate tat acc cca ttc aca gaa 360 

gee ctg cac tea att ctg aat 405 

gtt gtc atg act ate etc ctg 450 

tat aag gtc ate cat gee tgg 495 

ctg ttc ttt ttt tea ttc att 540 

tat aac gtt get gtg gac tac 585 

aat ttt ggt gtg gtg gga atg 630 

ctt cga etc eag eag gca tat 675 

gec ctg gtg ttt ate aag tac 720 

ate ttg get gtg att tea gta 765 

ccg aaa ggt cea ctt. cgt atg 810 

aat gaa acg ctt ttt cca get 855 

3/10 



etc att tac tec tea aca atg gtg tgg ttg gtg aat atg gca gaa 900 

gga gac ccg gaa get caa agg aga gta tec aaa aat tec aag tat 945 

aat gca gaa age aca gaa agg gag tea caa gac act gtt gca gag 990 

aat gat gat ggc ggg ttc agt gag gaa tgg gaa gec cag agg gac 1035 

agt eat eta ggg cct cat cgc tct aca cct gag tea cga get get 1080 

gtc cag gaa ctt tec age agt ate etc get ggt gaa gac cca gag 1125 

gaa agg gga gta aaa ctt gga ttg gga gat ttc att ttc tac agt 1170 

gtt etg gtt ggt aaa gee tea gca aca gee agt gga gac tgg aac 1215 

aca ace ata gee tgt ttc gta gee ata tta att ggt ttg tgc ctt 1260 

aca tta tta etc ctt gee att ttc aag aaa gca ttg cca get ctt 1305 

eca ate tec ate ace ttt ggg ctt gtt ttc tac ttt gee aca gat 1350 

tat ctt gta cag cct ttt atg gac caa tta gca ttc cat caa ttt 1395 
tat ate tag 1404 



210 
211 

■ 212 

213 
400, 



3 

467 
PRT 

Mouse 
3 



Met Thr Glu He Pro Ala Pro Leu Ser Tyr Phe Gin Asn Ala Gin 15 

Met Ser Glu Asp Ser His Ser Ser Ser Ala lie Arg Ser Gin Asn 30 

Asp Ser Gin Glu Arg Gin Gin Gin His Asp Arg Gin Arg Leu Asp 45 

Asn Pro Glu Pro He Ser Asn Gly Arg Pro Gin Ser Asn Ser Arg 60 

Gin Val Val Glu Gin Asp Glu Glu Glu Asp Glu Glu Leu Thr Leu 75 
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Lys Tyr Gly Ala Lys His Val 
Leu Cys Met Val Val Val Val 
Tyr Thr Arg Lys Asp Gly Gin 
Asp Thr Glu Thr Val Gly Gin 
Ala Ala lie Met lie Ser Val 
Val Val Leu Tyr Lys Tyr Arg 
Leu lie lie Ser Ser Leu Leu 
Tyr Leu Gly Glu Val Phe Lys 
Val Thr Val Ala Leu Leu He 
He Ala He His Trp Lys Gly 
Leu lie Met lie Ser Ala Leu 
Leu Pro Glu Trp Thr Ala Trp 
Tyr Asp Leu Val Ala Val Leu 
Leu Val Glu Thr Ala Gin Glu 
Leu lie Tyi" Ser Ser Thr Met 
Gly Asp Pro Glu Ala Glu Arg 
Asn Thr Gin Arg Ala Glu Arg 
Asn Asp Asp Gly Gly Phe Ser 
Ser His Leu Gly Pro His Arg 
Val Gin Glu Leu Ser Gly Ser 




He Met Leu Phe Val Pro Val Thr 90 
Ala Thr lie Lys Ser Val Ser Phe 105 
Leu He Tyr Thr Pro Phe Thr Glu 120 
Arg Ala Leu His Ser He Leu Asn 135 
He Val He Met Thr He Leu Leu 150 
Cys Tyr Lys Val lie His Ala Trp 165 
Leu Leu Phe Phe Phe Ser Phe He 180 
Thr Tyr Asn Val Ala Val Asp Tyr 195 
Trp Asn Phe Gly Val Val Gly Met 210 
Pro Leu Arg Leu Gin Gin Ala Tyr 225 
Met Ala Leu Val Phe He Lys Tyr 240 
Leu He Leu Ala Val He Ser Val 255 
Cys Pro Lys Gly Pro Leu Arg Met 270 
Arg Asn Glu Thr Leu Phe Pro Ala 285 
Val Trp Leu Val Asn Met Ala Glu 300 
Arg Val Pro Lys Asn Pro Lys Tyr 315 
Glu Thr Gin Asp Ser Gly Ser Gly 330 
Glu Glu Trp Glu Ala Gin Arg Asp 345 
Ser Thr Pro Glu Ser Arg Ala Ala 360 
lie Leu Thr Ser Glu Asp Pro Glu 375 
5/10 



# 



Glu Arg Gly Val Lys Leu Gly Leu Gly Asp Phe lie Phe Tyr Ser 390 

Val Leu Val Gly Lys Ala Ser Ala Thr Ala Ser Gly Asp Trp Asn 405 

Thr Thr He Ala Cys Phe Val Ala lie Leu lie Gly Leu Cys Leu 420 

Thr Leu Leu Leu Leu Ala He Phe Lys Lys Ala Leu Pro Ala Leu 435 

Pro lie Ser lie Thr Phe Gly Leu Val Phe Tyr Phe Ala Thr Asp 450 

Tyr Leu Val Gin Pro Phe Met Asp Gin Leu Ala Phe His Gin Phe 465 

Tyr lie 467 

210> 4 
'211 ■ 1404 
■ 212 ^ DNA 
^ 213 ■ Mouse 
< 400 • 4 

atg aca gag ata cct gca cct ttg tec tac ttc cag aat gec cag 45 

atg tct gag gac age cac tec age age gec ate egg age cag aat 90 

gac age caa gaa egg cag cag cag cat gac agg cag aga ctt gac 135 

aac cct gag cca ata tct aat ggg egg cce cag agt aac tea aga 180 

cag gtg gtg gaa caa gat gag gag gaa gac gaa gag ctg aca ttg 225 

aaa tat gga gec aag cat gtc ate atg etc ttt gtc cce gtg ace 270 

etc tge atg gtc gtc gtc gtg gee ace ate aaa tea gtc age ttc 315 

tat acc egg aag gac ggt cag eta ate tac ace cca ttc aca gaa 360 

gac act gag act gta ggc caa aga gee ctg cac teg ate ctg aat 405 

gcg gec ate atg ate agt gte att gtc att atg acc ate etc ctg 450 
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gtg gtc ctg tat aaa tac agg t gc 
ctt att att tea tct ctg ttg ttg 
tac tta ggg gaa gta ttt aag acc 
gtt aca gta gca etc eta ate tgg 
att gee ate cac tgg aaa ggc ccc 
etc att atg ate agt gee etc atg 
etc ccc gaa tgg acc gca tgg etc 
tat gat ttg gtg get gtt tta tgt 
ctg gtt gaa aca get cag gaa aga 
ctt ate tat tec tea aca atg gtg 
gga gac eca gaa gee caa agg agg 
aac aca caa aga gcg gag aga gag 
aac gat gat ggt ggc ttc agt gag 
agt cac ctg ggg cct cat cgc tec 
gtc cag gaa ctt tct ggg age att 
gaa aga gga gta aaa ctt gga ctg 
gtt ctg gtt ggt aag gec tea gca 
aca acc ata gee tgc ttt gta gee 
aca tta etc ctg etc gee att ttc 
eec ate tee ate ace ttc ggg etc 




tac aag gtc ate cac gee tgg 495 
ctg ttc ttt ttt teg ttc att 540 
tac aat gtc gee gtg gac tac 585 
aat ttt ggt gtg gtc ggg atg 630 
ctt cga ctg cag cag gcg tat 675 
gee ctg gta ttt ate aag tac 720 
ate ttg get gtg att tea gta 765 
ccc aaa ggc eca ctt cgt atg 810 
aat gag act etc ttt eca get 855 
tgg ttg gtg aat atg get gaa 900 
gta ccc aag aac ccc aag tat 945 
aca cag gac agt ggt tct ggg 990 
gag tgg gag gee caa aga gac 1035 
act ccc gag tea aga get get 1080 
eta acg agt gaa gac ccg gag 1125 
gga gat ttc att ttc tac agt 1170 
acc gee agt gga gac tgg aac 1215 
ata ctg ate ggc ctg tgc ctt 1260 
aag aaa gcg ttg eca gec etc 1305 
gtg ttc tac ttc gee acg gat 1350 



7/10 



tac ctt gtg cag ccc ttc atg gac caa ctt gca ttc cat cag ttt 1395 

tat ate tag 1404 

'210 • 5 
< 211 • 25 

* 212 * DNA 

■ 2 1 3 -• Artificial Sequence 

• 400 - 5 

ggaattttgg tgtggtcggg atgat 

^'210 • 6 
211 23 

- 212 DNA 

'213 ■ Artificial Sequence 

- 400 6 

ggtccattcg gggaggtact tga 

■ 210 • 7 

211 36 

212 DNA 

213 Artificial Sequence 
400 7 

tgtggtcggg atgatcgeca cccactggaa aggece 



210 
■211 
212 
213 
400 
ggg<-' 



8 

36 
DNA 

Artificial Sequence 
8 

tttcc agtgggtgge gatcatcccg accaca 



210 
211 
212 
213 



9 
18 
DNA 

Artificial Sequence 
400 • 9 
t itagacggc cgtctaga 



210 10 



8/10 



-311- 18 

212 • DNA 
•213' Artificial Sequence 

400 10 
agatctgccg gcagatct 



210' 11 
:211 s 30 
212 s DNA 

213 ' Artificial Sequence 
AOQ; 11 

cccaactcta tttctaccct cgttcatctg 



210/ 12 
21 1> 30 
212- DNA 

213' Artificial Sequence 
100- 12 

tagtgagacg tgctacttcc atttgtcacg 



210 

211 

212- 

213 

400' 



13 
30 
DNA 

Artificial Sequence 
13 



tgctggagga aaatgtgtta tttaagagca 



210 
211 
212 
213 
400 



14 

30 
DNA 

Art i f i c i a 1 Sequence 
14 



tactgaaatc acagccaaga tgagccatgc 



210 
211 
212 
213 
400 



15 
30 
DNA 

Artificial Sequence 
15 



ggtcratccc agcttcacac agacaagtct 
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210 • 16 

211 • 30 
-.212 • DNA 

•213' Artificial Sequence 

• -100 - 16 

tactgaaatc acagccaaga tgagccatgc 

• 210' 17 
- 211 • 30 
■•212 • DNA 

'213 • Artificial Sequence 
s400> 17 

tagtgagacg tgctacttcc atttgtcacg 
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(57) Abstract 

Gene mutant animals such as mice having a mutant presenilin-1 gene 
which contains a DNA sequence encoding a mutant presenilin-1 protein 
having an amino acid sequence derived from that of presenilin-1 protein by 
substitution of one amino acid (for example, one wherein isoleucine at the 
213-position of mouse-derived prcsenilin-l protein has been substituted by 
another amino acid such as threonine). These animals are useful as model 
animals being pathologically closer to human patients with Alzheimer's 
diseases. 




PftL-104 

PRL-105 (OLXWDEOXTPOLTOUCLSOTXDES 
TOW OS -2 TYVE MJTAGSMCaia) 



f PRL-104/bS-2JUM»»X»* 'J =J5»\ 

QukACtwno* SITE-DIRECTED 
MUTAGENESIS KIT 




(57)^*J 



B&Ljt^^u-ferziy > - l lEfi) §r=r— 5 D N Agfi?iJ£ =r— KtSDN 
t h life (t 5 v-atf oJSftllc i ViSH^T/isWiysk LT^ffltfc 

5o 



A E 
A L 
AM 
AT 
AU 
A2 
B A 
B B 
B E 
B F 
BG 
B J 
B R 
B Y 
C A 
C F 
CG 
CH 
C I 
CM 
CN 

cu 

C Y 
C 2 
DE 
DK 
E E 



7/1, i< -7 

?■ h 'i 7 
-f- ? h? 'J 7 



+ * 
*> * 7 V -ft 



t7 » 



E S 
F I 
F R 
G A 
G B 
GD 
GE 
GH 
GM 
GN 
GW 
G R 
H R 
HU 
I D 
I E 
I L 
I N 
I S 
I T 
J P 
KE 
KG 
K P 
KR 
KZ 
L C 



"7 - ^ "7 ^ ' K 
ffr'JT 

7S7 + 7 

■-^ .-y »; - 

~7 A s K 

^ ^ r — /u 

t >r * - > k 

•0-^7 ^ * > 



ytf> 
^ y • ^ 

y a; ii 7 
' h 

h7-7 



L I 
L K 
LR 
L S 
LT 
LU 
L V 
MC 
MD 
MG 
MK 

M L 
MN 
MR 
MW 
MX 

NE = 
N L 
NO 

N Z - ^ — . 
PL * — "7 >* K 
P T 1f.fr r- 
RO A- 



-7 'J 

^ > =Ot- 

^ r*T ^ 

O i — 



RU 

SD , . 

SE *0 3L— 



S G — /u 

si ^ a 9^ — r 

SK *n»7>*7' 

S L > I7 * U;*-* 

SN -b^^/l- 

S2 7 7->7>K 

TD ^-r— K 
T G h - =>'— 

TJ 9i/*r*?> 
TM h^^^t — ;*^>- 
TR h/U3 

TT h V =.7-y K • hAi 

U A r?^*-)- 

UG ^^r>-y 
u s 

V N -TV a: h-t-A 

YU J-— =i"— 7 9f7 

ZA W7 7!J**fta 
ZW 



WO 99/34670 



PCT/JP91/00015 



t/i -'/n/ — -fa i i jffi f rl* e>#a %'cf£ i-S^-o^.S.'c-^'J , flair*) -W-g L < # 

^f<i=t--w n m m * > m m*MSti&-r * w & : -£ i.t ^ s -c &>o„ ^ ^ - v ✓ » -f -*ii±* 

1* Afft(i*i * <7:>/]fe-'7-> & StrttiSaMS^Ort *) . " n v K li 9 > 

(A(i) t P# ! L & 3 9 — 4 2 M S> " r i ' Bfcfli*** o K %>-<~ f *- K *r i J5fc 'tf t L 

"Cl^o, T ^ n 1' I-" (-j !17' x n ■' Y w\W-.W- V >' V (.mivloid precursor 
prmein : API') I. '<) /Mr - 7 L V— -L' t '■' U • • '_' '- f^' r ]'• .'. I '.' I > ~ 7 " u 

— ? uj Kir ; "5 •; i :" I. f- \ f <I :. , i . "•• u : - ,■' ■> /> •. •- ! ■ W? jg i- 

•r h" /■? i LT(ii;i4 o " r x .'g^Sl 4' a a 4 o t 4 2 t /fi«^g^ o 

] 



WO 99/34670 



PCT/JP99/00015 



A {i 4 2V&tE-r-'b. «,^Mt 5T 5 c .f iO*8p-fr{±A /? 4 0 

'J , A /? 4 2 ;tM/1»;i#T5ELTi y:y A/U2 ^»iy.tM|i^ti^^ < , 

A /3 4 0 r rLti L y it K titmm. {zmrz-T fem i:t # I ^ i: % .i. ^>.?x 'C I ^ o : 
F-W 77 843 If, 1996 . 

7 'L- \v/x.< — ^ { 1 ( j ^ o7> it & >J^!£8H4iO 1& jlffi Am #> oilo, 

9 9 1 ^7 1 7#BcOT ? 'BHKS.i^y f y n f v>!:M.L':i^ 

A P P nmm>£m<*-?& 0 . I ^i^5-?-{± 2 1 #?^feft±il^?£-rs (Goate A. 
Nature 349 704 H. 1991*F-)c 
" ^ftH, 7/U-y / -f — — #jC>.(^H £ # o A P P to t L ', [HI L- < £ 

7 1 7#0cO7 5; /^S^-'x-'l'T?^^ ;-:-t^Lf- t»cO (Murreli J. *)E : 
Science 254 97 !\ 1991 *£h [p] '1 fifS^' ~ r i it^iiS^' ^ V ->>-^^L 
tzt.f> (Chart ier, Hailing: Nature 353 844 H, 1991 |6 7 0§ 

atl6 7 if l^)2Ti / B-m*fi# u >- • y -f =l > y,> e. t*.'?^:.' ♦ a 

Y v ^ L/i t>c r ' (Mul lan M. : Nature Genet . 1#, 345 H, 1992 

, 16 9 211^7?; (ISeli; T v y^»b 7' !J -> > (i^S L f- 1> <r, 

(Hendrisk L. ^ : Nature Genet. life, 218 1992 ^ tJS^L V « ttj cr tl " C 

Mfrk'\±~ r fi -"/.'W -'--faojjRHH-f-fc o <, •«(i/o:r^[a j i L £ LTT/if U rf;* ^ ..y y 
E (apo E) 1993 -if i zWff * ZXTz._ ft 1 9 §&fe{fc_L(-igt{5T -frft 

: ;> apo E 0) 7 { y -v — •/> nibmi 1 2tfrHt"7' ; / I^^S/j^"/L > 
1 -L 11 58f H <7> 7 ? ' m % S 3 * T / i- ^ ^- y - y ,*> 5 a p o E 4 ^ ft 'I " y. # 

<73 ti: # r -y .» n -r - m b ft x-nmif; h t m-k l -rw#(-jft^z t^Roit h 

tltz (Corder E. H. . ^ : Science 261 # s 921 B\ 1993 ^)., 

^^»^y 1995 ^i:7 y v f ;y .^J^ISiafSy 1 i LT, 1 4^i^fe 
^±i:#Sto r-7 c u-tr I" --i- -lj (ps-l : SI 82 irPf-im-Cl '/t) y'itfZ. 

-7- (Sherrington R. ^ : Natur- 375 #. 754 1995 ^-) (D^^^^-Jt^ XV- 



WO 99/34670 



PCT/JP99/00015 



i #'fefeffc±!;#fc:-*-£ r-' t -l-.- u > - 2 1 (ps-2 : %m;z is- 1 ,m v >;i stm-2 

t ii^t'Cl Ti ) <7)jff5-7- (Rogaev II. I. ^ : Nature :>.76 ^, 775 ¥1, 1995 
•¥-) <^^l:J^ft^fiLv Ti t^uf; O^tmifli^-^V ^C, ':H-ciu^s{S J r 2; 
U -tr-- ') ^ - 1 r-7^-tj- :.) 2ita^_ h P4Un. ,t;/i, -lib 

o' > m&-rm&) 1- -c*i-e*t r-^- i--t - :i y- 1 ^ftj r--u -£ - u > - 216 l 
^{i ; PS-l. rps-2j r»f^ 0 >, 

-7" L -tr ~ :j i 3| £j 7£ :j: i,-L- - ij > - 9f 467 -r ; / 

ffi-to *t t>- 4-i8 r ^ smnmx *> tnz> ?m (xrxsm mm&mn 1 ^tn^fr 

L T.tJ " , Wf ? <b L T/t-Tt L TV < o > ttSI L * S , p4#eOT $ ./ g£ u 

l ir--- !- ! ; - 1 St S^»r^nE.':|V] j&*<7:> sel-12 * .' • * SPE-4 

41 Ti »&„ SPE-4 9 >v : 7 (i^^^tit-i^Mj^^i-M-^i-o ^' ? T£> " % * 
> '° '•' • Rr/mi^r*! ^ L TV >5 > ^iTV *o<. 

Me • • "C , ~'° u- -tr — y > - l 3i W ! ± A P P <r» .£ AcM 9 y^-? <r>-?a± yy 9 , 

%kmm*. %%'i>m(nm t cry^irmuu .^um-^s nriitste^x. bi\x\*<b 0 £ 

71, ^If^ L'Ci vo lin-12 ^'2^ ^|5t; - t o ^ 4lJ? f ?£ 

i'-ft^-i-oitfJ^cb Ltll^lL lin-12 { ± ^ffl AS Ff H tn Wi \j \ it: ( d f$ # L 'CI 1 < > 
, u ^x. >L>H"C:fc , ~f v -tr " l <g ri ^*fflflarflt^^e;iif) f Z. fj>lzffl L"C 

-L' > - i m-fflc/^.-c&TJi. T^'li" r 'L ' v --y -v - -m>' ■ 

z <r>w&w&. *mm&Qiom& l tzo s- 2 cm 2 ntti ^ y r 

v n -1' v-^ u -*=- z-iz i J; rf 0S-3 9 6 #13 c7-.)T ; / B§^:S ' - 
- ' ^ — - , ^" r 7 — ^'[Z'^W: : ) 'Kamino K. ^:Neurosci. Lett. 208 195 
W , 1 996 if- ) a- ^JJ y;» ^ L C x ^ -! O %m^L T /I \ v ^ > •' — ,(T1 1>> % ^ > ^ -tiTI 4 
fiaWT c'.y&^mitfc M-Oi )■ Oiltl^fc ^ , m.t£'Cl:l o 0 ^ pjfW±T 4 0 fiiS 

3 



WO 99/34670 



PCTJP99/0001S 



rA±<r> /' $ ./ KJSSS^KJfcjii j=n oil-C^o (Hardy : TINS 20 154 W, 1997 

8 0 % £ £ tf> 6 -ir •% £ bftXK^Z> v PS-2 i:oi TPfjcr^B^gfrmW* 
ftXi «o : n_hi£-<n J: ~> ;r. , PS-1 4ai:l> PS-2 ^^^^f^if^-ft-/- /u ?/ 

•r ~ -a t ?n < mm ix^zzt tm&^fbmvt^ 6 n w * n -c v » s 0 

if ^: > x ? temitx-r >\-- v .^.(v-iRcoM .0 m > ^ o -c i ^ o ;v ; r m -t o «jf ?e t 

JB<^Hfc*£???? : #fflllSi^i£^tfS (Scheuner D. ^ : Nat ure Mod. 2 864 K, 1996 

L Ti^fP^ua^cD^fig'/ft^ (Xia W . ^ : J. Biol. Chem. 272 7977 1997 
Borchelt DR ^ : Neuron 17 1005 M. 1996 <J : „ CitronM. ^ : Nature Med. 
3 #. 67 W. 1997 *£) s Su'^'u-tr^ M > - i jKft«7>^&£^ff:£#oSfcSJM4-r 
/L'-y /n / — ^S#tr)^affl.i3c (LemereC. A. ^ : Nat nr.? Med. 2 % , 1146 B\ 1996 
¥) 11*51 >-c, A /5 4 0 itlE^m^y' u -tr- w l li^.^rj^v'uir— y > - 2 
^ S ( ; Jrt ••< T ?6 if ffctfs n, p> ti. ft i ntJ^ a /? 4 2 (iIEtfr52 :o-7° Hr — V 1 g| 

-f*£4> ^ » Wfefe " /u - y ~? — #f & t. ri 6 -t" -t" -tr ! ! > - - l iSSr >' -f u 
-lr - U 2IS tr» ig A f.<E c/ > BBS::** A* (£#1 r ^ fi i" h s* .t h i t 

T i> o A /{ 4 2 *rlg^D o di: o : ti:J: <-.» x " o ■ - f — m ?g-SE $ ^± ^Tntit* 
^•■^$n-ri >o„ i ■ -£ — • u >• - i ^e^»^^S;^f*:l'^- K-^oifif5^--Sr^ A 
L 71 h >' X 3i ^ : y ^ -v ^ x f^f^ & ft ~Z l ^ <:. (Duff K. ^ : Nat ure 383 # , 
710 PL 1996 Borchelt DR. ^ : Neuron 17%, 1005 M, 1996 CitronM. 
Sf- : Nature Med. 3 67 1997 ^.) ; , Zft hc r > I- -7 >' ^ ~- -y -' 7 ^ 
*iv xmfte:>A P 4 2 //^S^il^Jjn LTl ^5 Z t ?jm&£ftXi^Z n Z 

1 



WO 99/34670 



PCT/JP99/00015 



^it^li. fittT/i s-ffi & t., tz 6 u- -tr u :- - 1 iexu ; -''i- t 

- » 216 o^^flftil, ^AfiEc.'Jfiifjfel-A' £ fctfjM £ #x. &n 
■CPoA/j 4 2 £if flu* -tiro 3. h;^.t"J, -r tv v * . < -? -- #j «: ffe £ -tt 3 «T6*H£ 
?® ; ^ }^ -t" o 1, </:> "C o c L;^L^7)' 6 . z ti 6 >r> h ^ > x > r ^— y x -v tr x 
(7> $g^--C(t h x > x -v ?-7 x cOflw'.OM^^A-jmitd ra-f S 8E*cli £ tiX 

\i^~t.£\ \ Z ! ± h V > X V- ^ ^ v * ^ ^ X X'Sm KIM ^'Ti^E^^ MS#«ls5 $ i L 

-c i > ^ i - r. h & ti £ a -u- o „ 

th^W ft-";'j»f¥-..-ci ^oiS^5^F7i'jI£^{-^1 L fitful, h v >-x>'_n~ y x 

to ft -? }±isj # j©n> # L-,t^«J!-^ ; ) . m-A itz&m*0>mm 

^£Hot£'£\ *&±<kftX*%:?z L -Ci mmtf h x > x y ^Kb^-c-ia 

h ii 1>* & o «/) H o *> 6 o 

h -••> > x v- * ^ y * u ( - ^ ^ l. -t- s . 7 . s>mm & tm-r % t 

L -C ' v " -r ■-> h | fcjfr *r*Uffl -t- o r «t Ji > ~C # o e / -y M*4*»(i , Sft^J S ft 

/jif#o-ci ^ o *tm it^^- A X6^j {zf&m L xmm~C$ ^MAz l,tzh<r>X<fr 
Z> 0 > »t ^ h f jj^ ^ $$m (i mfr^t Z> z b l-X 0 . M^-t L X i -^itfsx-'O^i 

t>s > *-^ hmm&mzmko>mk^m\xzu\,^ z i^*>s 0 s/c, 

,r, oil- 9 ?&m& t> L "7 V » o , 
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^5£W >r-> f $ H ! ± , T w -w-~ — m <r> fljjg-t f >v © ^> fMSIi-fcTt «> , IE ^ 
9 ^X.ft5rftto . K v > x v- ^ - ••/ v »M*j-?[£fc < , t h ',zi-s;iZ> r n- -/ ^ <; 

T/ny^ f #g (?> jjRig if £ x. o 2i o ^ l- i? - : ) >-3t^icl^mi^Dx.fc 

-fu±=. •■) > m&^mrtx#M^mKm&+^m)}W~mm-fz z t^?tm^ 

7J»fl¥#f i~ of:*, -v ? x g {^Tii^o -r i^y u-t — U > - l miBT &±.t'dO S - 
2 MtO^S& u-tr — ') > - 1 ifife^F- > AJi-t&x./:: / y/ * -f >-r ? x £fls£i 

L/c,, -tiOS$* % 1 <.T>itfc-f-£J^fij!jJfr-m ^ ^ x v ? -v ^ x.ftrj: / y >? 

TO 0 ^^W^X.^^WM-t^ z 1 , ^^-7° u-ir^ 'J > - l iSf^-Sr 

S§9§#6li* e>K.flF3E$r|fc{i\ TfiElwid: IS * « m & 5£tit^- Elliot 

?i|q=>co i o t ')7 $ ' Refill <or * / friiigja l u-tr^ u > - i £ p -i- =i 
— Ki~ -5 1) N A fid «| 1- £ ir ^ m ^ u ir - ' J ^ i if fc -7- ^ ^- -i - ^5 it -f ^ W. ^ 4*3 

1791 |82t, ^9 61 ^1 15*, II 2 01 |13 5l |13 
9 11431, |1 461, S1631 |2 0 9f, i2 1 3f, |2 3 

G 



WO 99/34670 



PCT/JP90/00015 



1 #, #5 2 3 5 &\ #52 4 6 #5 2 5 (i j&, |2 6 0 t§\ #52 6 3 &\ #526 
4#, #5 2 6 7 i&, 1269*, $28()t, #52 s 5 #52 8 6 * % #5 2 9 
0#, #5 3 1 S§, 3 S4i&, #5 3 V> 2#, #5 4 1 #5 4 2 6 &\ ,W#5 4 

3 6 #t5>6 o #/5 » o EtJf*!, -5 1 Xl.fc lU'li^SSFtftf >T * ./ g^fiiicDT .-: /g$(l 
I^L/:'' ^ ./ g$gE?'l £ Wi" -5 ^ J .r - V 1 If = - KtoDNAS 

=- y ^ - i mb^t i >mmmi-t3 \ ^t, 

A 7 9V, V 8 2 L , V 9 6 F , V 1 1 5 H , VI 1 5C, El 2 OK, E 1 2 
0 D , N 1 3 5 1), Ml 3 9V, M 1 3 9 T , Ml 39 I , I 1 4 3 F , 114 
3 T, M 1 4 6 L , M 1 4 6 V, H 1 6 3 V, HI 6 3 R, G 2 0 9 V , 12 1 
3 T , A 2 3 L T , A 2 3 1 V , L 2 3 5 P , A 2 4 6 E , L 2 5 0 S , A 12 (i 
0 V , C 2 6 3 R, P 2 6 4 L, P 2 6 7 S , R 2 6 9 G, R2 6 9G, R 2 6 
9 11, E 2 8 0 A, E 2 8 0 G , A 2 8 5 V , L 2 8 6 V , S 2 9 0C, E 3 1 
8 G , G 3 8 4 A , L 3 9 2 V , C 4 1 0 V , A 4 2 6 P , ,%0 ; P 4 3 6 S , 
( & T A- -/"•<:•/ b ii— ^*tefe{ - ^ 3 T ^ /gt^r^(*L-r*s 'J , tk^li-fi- 
-tr-'J > -- 1 IS(DN;«/j»bCiT ^ /g^-f-^^ U *^.fefUi|(i7f<-r-[if5i5'Jc7-» 
T 5 y St/A^K'/^ /SStiEi^.^ ^L"7^5 ' ir -I'^-t-c. JcHT, "t^W^^i > 
•C, ?£Jfc7- p u-tr~!J l gfiSUM^Hr-'l ^ - 2I&[:ot >-C|bW*U?c 

K-f 6 D N AgE?"J £ i'Tt-'^Sl-'" U -t ~ U - - 1 mif, =i- ^ -\~ Z> M bi:M</> 

.i bi:, -7"u-tr-- U 1 ieoi2 1 3#</> i' w n f v 1' V n y 
^7 5 .>mz m$k L - 7i ^ m 7- U-t— i ') >- 1 Iflt-- l-t5I)N ASE^l-SrA- 

-tr— li ^ - 1 g^^'i 2 1 3 #(7' Y n y > >-/j> :', L :. (Ldte Lfi^^'' l- 



WO 99/34670 



PCTVJP99/00015 



-ir - ') > - l m 3 *: - - K i- 5 D N A i& £-SE*iJ 1- a t? 1c m -? u -tr - U > - 1 it l'5 

Z j l 6 ^ 3e ^ ^ » 5t 5: - >• ^ R5 ^ ; ' f/E i N . 
^ U--f ^'J>' - II G ,0 7; / g£Ifi*i] "^^^2 1 3 #iO T 5 ./ g§ <77> iif iZ2 £ = — K 
-t-oDN ABd?iJ^-, ^ r >BE^j : 
5' -TGTGGTCGGGATGATMGCC ANC CACTGGAAAGGCCC-3' 

-7' u--fe — u >•- i ifiar 5 ys$SB?ii^^^2 i 3#<o?~ * /6$c»i!ria^=i- k 

SDN ABE?i|/i> , i-^^SE^J 
5' -TGTGGTCGGGATGATMGCC ANC CACTGGAAAGGCCC-3' 
(TtfcU M±C*rgnfcL. MtiT^JiC&jRifcU Tlft&tt Lfc£S#3B 2 1 

-rsDNAia^ij^^ j^be^i 

5* -TGTGGTCGGGATGATMGCC XYZ CACTGGAAAGGCCC-3' 
( "A- ti X Y Z li i* •/ n f -> >-a^t r ' " i / m — K"f o 3 j^ScT) = K >- £ 

- I- - r <s m. a t- 5 ) ; - l /- n 14 1 -t =■- v > - 1 it 0 -7- ^ ~r 3 _l it 

"C. 1141 #5l>',a!M 3 6 Scot x .' Wi f) - ftil <D T S / BSicMM L f;SS«r 
= — h'toD N A BE V [ \ iS t^lc^k ~7° U ir-- i: > - 2 mfe+^ft-tZ k i a^^jf 

t / mm&uztsi ^ ^ NHi i su ; /"(;im2 3 9 v MQ^&m-i- z^g,-? U 

8 
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-tr ---- ') :- - 2 m I'l i- =« — Ki" o n N AfiiZ^iJ r?^ W^ 7 " U'-fc - !J > - 2 it (ST- Sr 

^^^--'"u-l-- >• - i ita->\?£ ov x u — •! - 2ite-r(iiei?3-r 

msi)^i : mimwim^mmm. uta l ■: n-v^ * -c <*> o -hHeitaiP a &M*h ; 
u.i: »> m.\ * n ;'i ± utiit e skmr* ■. >«:Ji&-*v-tr- y > 1 itis ri-ct ^ 31* 

> -C Ft * ;?i f- tf ®) ^ ^ I # m - L . A*-., :^^:fij^^>ljMcorf5F^o->:i^^ 
Hia8r>l-*?i -T^'^^^^^Pi-rM^-t'o 'rj--c^o Z t ir-t-o, ± 

gSmf^-f^fM^ ; Sf.L^il, v'u L'- - U l - - 1 S &cT;" .' g£lfi?ij^<7> 1XIS2 
Kk±:<r.>-r i 'mfM&>T)-r x /mzm.1& L fi ^^^U -t:-- M > - 1 ifi -^- I'-T 
5 ~~f u-ir - y >• - l iSfS^r fc-3 £- a — K-fo i£SSfi*'l i: £ a tf D 

£ o (-BU (/:> ^.6 a » b i i , v°u-L-— w >••- 1 ^ 6 <r> ~r x .' B£HE 4' - o f 21 3 # 
en 7- * y g$c/;. ; ffjZ2*- — K"t" o O N AfiQ*i|//^ #:cOgfi?i| :5' -TGTGGTCGGGATGATMGCC 
ANC GACTGGAAAGGCCC-3' ( 7*1 7c L , N iX A . G . 7* !i C 4- MM L , MliTXIiC 
^ L , T"^ -r i-\ L /-i^C-a^2 1 3 tr • i / m ± -* - V -f ^ ifi l i " ? t>; Z> . ) 
-C*>o^S- r 'U-tr-- y / - 1 m<:\* ^ S r/. J r : A 
-7°U"*r^ U > - 1 i^^'T $ . / fl'^fii29ljnj-«t0^2 1 3 f c . / gg//' y V u -i' 

^ /gt:-p:^ Lt^^-SI^u -ir- y ^ •- 1 Ktatl^^t- 
'J > 1 ififf;^ "C ^ or, -1? 2 1 3 #t7) T y ^(7;^^ <^=/- K-r SDN Age?l| 
//^ ^:</)i£9i| : H' -TGTGGTCGGGATGATMGCC XVZ (' ACTGG A AAGG( '( 'C - 3 ' (:*:.-/£ : ^ MJi 
T ^{±C L x X Y Z (i i' .' □ Y ■> k ^ — N 'C 5 3 £StO ^ I-" £ M 

9 
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2fe -5 itf= *r at^7 5 K ^iifft rf n & : —V-t-n fS^v * / gf 

-tr ') > - l M 6 1- n — Kt 5 >-t- ~ >- - 1 iSfz;^-^'- ^ v y S 4"atf 

* fe D N A t It ffe $ i L 3 c 



■v c u-t - !.! >- - 1 itfcT-cO c DKA Xli&feffcD N A c^^SXii^S^ vl- a 
i^Sld^iJC/t Lt Sau3AI ^i?i^A5n/cDNArg^7°7 ^ ; KtfH*ffc£il, 
7;/ g£co®&^ 2 l 3 #coy y n r o x u -r- g^-c ^ 5 .hfST 7 " 

? K : "FiecO«i:Sga?l| : 5* -TGTGGTCGGGATGATMGCCACCCACTGGAAAGGCCC <>>' ( r. 

(.o-f w d 4 > >v)'^ 1' •/ a -1' > > w^-c^"' $ / g^ds^ l tz-' <y 1 -t — w 

m. &(T)T x ./ m@i™\<r>m 2 1 3 #<^.-r -> u y v r v n -> > rA^>--- / g$ 
ilwm uz^v *%m-'° n* =. v 1 K-roise^, ztr>-(2) i ox p 



-tO 



SI 



(lot •"CM, "f "CilFm^M - 5 0 1 5 0 1 ?s'ji%l<r>m4 ^ * .H": l 

5' -TGTGGTCGGGATGATMGCCACCCACTGGAAAGGCCC-3 ' ( Z. I "?MI±T 7 (i C »: Pfc i~ 
Oo ) tt/Eeii5DNA^afe7'7 7- $ KTjiigA^nfiZ. t £ «r» £ -t- o HE : 
± sB co #-7' 7 x ^ K^rffll n /- tBPm^ >t ! - X ') n- h i i tz fl C : S. ^ , "rff f L tt'i fii ^ (7-) 
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* , -j ^ £ ?§ jg^ftg o > -km'i ?.imzi$ \ >xmn&<-> >w&m& ^wal £ 

ii: 5 cO ! i +4> /j: firco 7?n 1' h £ ilf & & ±M * -0" o Z £ ^ "C £ -5 ^H- ~ f I -t ~ U 
^T^^^fA^tOff:^-^^ ; 7*rj:^2 1 31&cO Y ''n-fy;^! V n -f -> V'W^cO 

T / ( ■ ' Jgj L 7-1 ^ ^ ^° I- -f ■) > - - 1 ^ ; £L ?g EL3 &T M Ri'^ O I £ 7l ■ ' C O ± IE 

•lixfrmmzn i>, i-omwccor-W'J .t l-c v n ----> 5 r. t 

■h > "C # o , z to m to * L i - i - <t i i ( i' , udid ^ W ill*) it #< ?t 9 -h 
•3EI?ffi^J& : -fwiffi^ffclicfc »» Jttt&fTO _h§£M;>7/£ : f f 322 «fl <o 

ifctu: <5 ttcc i) > , s g^flw co ±l mfeum m U X cO BE A l tz '/ 11 •* — «>■ co ^ ^- co n 

mMti^^mfenmm^x-sj 2 -^a-* a =' — ^m. ^ jA^coM'j^wh 

v a iit^t\ " r ^. ■•/ - r -v'-^j..o^7ia ; xiiT'P^frij'or^ffli 

^-^ : O S - 2 m^. \s±' 'i > - l ^ £ - — N 5 ^ V4 U"t - " >' - 1 
ififS^- co -g|5 T^^Sflfi 9iJ 5r ffl i > ^ - r £ #m i 6 . T/u y - ^ i' — #f X i ± " a 'V 
^-f -<'-^^>-5g?£ "Tfilittcoi^Klr^vJr : .LITdco S-^-fffi^&i- .t •) ^l^^ix/'i" ^-^ 
, , , f 7^ , / X ! t Pi ; I F! ^ ^ e : ML'0-:i . ± £ <b ^ 9' i: 

ii 



WO 99/34670 




PCT/JP9Q/00015 



$.rz > ±f£< r >iiiS^~£#liJ]!|^>, 7; ^ i' KnuSZffc* (A P Pi ^> 7 £^ 

= - Kf 5 5rl)L";n < \: ft * > / < ? (T)W.±mL<r> % t ^ fifjJ&i £ & 

I?; p^r h* ft (nm.±m<ngr\,^W}&)/>K p s i ^m-^^-cfeoXteififs^-^. 

m 2 3W£*mtfj3£^Ar£(L J; •> OS - 2 S£#&tfSj*A$n£.SBt£££ 

tf-v ^ ^7* U-tr — D > ■— 1 y v 8 ^-a^Jtoy? ^ K pmX-1 <r> 

it m jj m <r> x f i $r-^ l t m x § c 

^5 0;i, 

— pO S - 2neoloxP cOt£i£3r^ L [11 5 , 

^8t3(±. OS - 2S'I^kt^'J >- lit fc-^^o* 2-7^7 -x (^) ^ 
CAG-cre #13 -"^ xj> F 4 (Wl> 1- £S£ L X l# H /i fi 1 ^ Jl — SB *rt-W L 
ttfl-a ' 6 f# 6 ii t^feftDN a £• x f/i| ] o 1 1 se$-fe L /l # & X P C R ?T •-; f- Mtft 

1 %T#a - x V;l ^^^fij^n-S^ir^ L /cISlT'fc 5. 2#B ir 4S 

12 



— V «y -r- ^ 



7 - 



- ? * _ co (^WIS £ Tfc L tz m X P> o o 
■ - 7 ^ - cr. ^ $!} oO X U * ^ LfzM X h o „ 
^ v-cOfr^'XfS^ L f- C3 C ; t- ■ o 
• : f V- ^ ^'j , r, if|^ rf: tfzmX P., S . 

^ — < r ' f / p®:i. r >XfM. r . ^ — -{ > - - y 9 
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g c' .-v * x { .ffe&ffcD N A.h{_ neo %>%l^- ~ - V £ i> -j T I ^ I > Z h T< * n 

Ai^' ih-o i'^tii LTl '5 - t ^ K'C'fe 'v , [B] fi&feftDNA/^Sf.tSJ 
T'£>c> r. t l->F-t- ' ^> H ^ , [ C I Jl&fefrD N A±<o neo LTV ^5 1 

L 'r >F "t" ' T ' T h ■$> . 



« ^ -2' O 71 tfxO fir ft (7 ) JpJ ftg 

$ -/ U'-tr =. !i jgfi ( * »;i m # ( - *5 i T r 3£ ^ T' u -t i J <b i • :r > i § & 

(~(±,%.^T U -t:::- 'J > - 1 IfiSOtl7Vt- 'j > - 2 ^ & cO I >"f n,} >/tT£, 

5 VB*«5£tf>«Jfc;w<l: O^L L7t t^-c-fc o % co #| cO f® $c t i ffjij P£ £ ft ft i^K 

& L < i± 1 fl^T&S, 

*?L iiiSij47j[±3^<7)-:' u-t- U > - 1 3< 6 (7> i\ M^-tA E. Levy -Lahad, 

etal. . Sc ience, 269, pp. 973 977, 1995 (Ifd^c * il'C I ■'"5, b*. hTS.t^"' ^ -<ffe 
4$60 -y" u- ti' : - : ) ^ - 1 .feK^O'.tfifiS Sr^ — L!TD N A <' > - - fVi| / r L 

-riLfiLl^l ^^.SB^il S-^ i ~ 4 i:^L;:„ f^Uf-v 7 "Mfei^oT i--t^ n : - l Uf 
dld^OTil, S!^^iJ.t, 179^ i82#, i9 6f, H I 5 1 U 
2 OS, ll 3 5*, 11 3 91 31 1 -1 3 1 11461, 1 1 6 3 1 12 
0 9 1 12 1 31 1 2 3 5 1 i2 4 6f, 12 5 0 1 1 2 

6 0S, ^2(5 31 12 6 41 i'2iTl 12 1)91 12 8 0 1 12 
8 5 1 1 2 8 6 1 12 9 0 1 1 3 1 8 1 3 8 4 1 13 9 21 14 1 
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0 S\ S4 2 6S > Tkrjm 4 3 6 # 73 » o it li* l 5 1 Zii 2 mJ^KK±Xch 'i> Z t & 

^ x & ifc^y'^-t- n 1 Ifi.DT 5 y sSffi^J ;_ :te V ^ x A 7 9 \\ V S 2 
L , V 9 6 F , VI 1 5H, V 1 1 5 C\ El 2 0 K, E 1 2 0 D , N 1 3 5 D , 

M139V, M139T, M139 1, I 1 4 3 F , I 143T, M146L, 

Ml 4 6 V, H163Y, H163R, G 2 0 9 \\ I 2 I 3 T, A 2 3 1 T\ 

A 2 3 1 V , L 2 3 5 P, A 2 4 6 E , L 2 5 0 S . A 2 6 0 \\ C 2 6 3 R , 

P264L, P 2 6 7 S, R269G, R 2 6 9 G, R2 6 9H, E280A, 

E 2 8 0 G . A 2 8 5 Y\ L 2 8 6V, S 2 9 0 C, E318G, G 3 8 4 A , 

L 3 9 2 \\ C4 10\\ A 4 2 6 P, RVP 4 3 6 S 7W~_> f £ Z&fi ^hmifU o 

1 3.1x2 M±.<r>m&x&>z,, liio^f^n-.,, m2 i 3#(7>7- 5 /mtmn 
t' i->'KW-<7>~r % /mi-mt% Ltz^m. :mm 2 1 3 *<7>>r y -< u-.-t- 

"S?L31®I^tfi^cr)^u-tr - y 2 MQcOfefiJi, tf'J^ii Science, 269. 

pp. 973-977, 1995 (zfEigt $ n 'CV i L T {± , M 1 4 1 f Suv ^ 

{14 3 6#ri\4?£ L < , * *3l5«OE?IJKi3l ^TiiN 14 11 SUv ~li;tM2 

3 9 \ r 7)^ ..t v ) ti+ * l i \ l - -t- — ij > - i m 3 # u ; - 7 " u- -t- ~ : j > ^ e - l" < 'u >-r 
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£ iiiti & mm~m- a -<*- 5 :ic.j; , as r*j ■ r ru p m. .-t &• $0 - * -tt o - > ( - j; »:> 

a > A- ?<om-k 1 flUPf ^ s o *» stni>^> h - >- ^ ~ : y 

ii. tf>*&'fi\ igLgdW^+n tr ^«tM^Si^r(it^A^ii Ci-:,, 
^^iafST-^^-i^^T-iiZ'Z- J: o Pol jg//^ 0361 £ n "C*s '» , f /i r, f — ^o> 
ffif& fritted "?"iE$t{cft?tJf o 1 i: r/''5r^T-<-tr»Oc. ^ oH, -1<:?ge^>t 

gfl 'r/ 0 : — -*j — ftf . \ 6 /i V >e>ifi *"IJ u ' a tr t &> -5 .. f*J x. : ;f. . Sau3AI 
-C «JIW *nfe<e8M£ Z> tztAz l l&S'rMi-ro ' h /^-e * % P r R 
Sau3AI -CtOlfr L'C^;^w<i*5?t?fi4ES-t'6 r 

n i' KM 6 4- J; ^fi:41to 1 i » - r > «Htt£*T Lti *o 0 fc^njtt {;;-,- £fi 

mwft k mm <r>m & e> n & nm -r- <*> 5 - t^w* 

i> i»i^{i±-aeco^^-7' u--t >» >- - 1 r- • ' x ci 1-- -t: --- •» 

2 iWO; f -1- fr-^ r , - j. ^ f v fv-jx.:.:. ri-ft 1 :.-' i !•- i : - 1 3? 

1^. ftiKl ,t O S - 221 1: l -t 1 1 - : , - ■ i 3s6£^- Ki " S ^ S4 _? " I -t 
>J ^ - lillS + ^cDNA^L C (l^&ftDN Acr^g^Ii^^^'^l'gr^DN 
Aid?"] : iifB c DNAf L< l±''fcfefrDN A <? ' Al&Xrt^gkU '■>; £ a tfD N Agfi 
?|J(1 Sau3AI 5T>fi ^'iALf:DNA^ ,t " v $ H ; OS- 2 3'{^:f4 _/0 U-tr 'J 
1 K^o £-J£-'°i -L'--- U .• - 1 "> 8 i'ffrtr'fefe 

f$DNAiiP i'^ i ; , * i£ w >t> ? n 5 , i . if e :z ix d n 

if) 
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a i x;t 2 f@w_L, *f* L. < ;i l fusion > L 20 fnk j; »j L ;i 1 10 

*l&^c/.> D N A X ( » - ,r -7 x ^ K(73) f''J HT;i {5»Jxl( i . 
1) -7°l/-t~ U I (Dp, 2 1 3 f * d f > x L - ^' i : li I /: f 1 7" 

U ±- - H v - l ]f & * - — Ki~o ^^-7* U - U > - -- 1 ifi{S^7>><b O D X A , 

.5. 0<f£ D K A *■ ij t? "7 x ^ K : 

-KfoDNA ^SSa^']^^ JfcOlEtfJ : 

5' -TGTGGTCGGGATGAT M GCCA N CCACTGGAAAGGCCC-3 ' 

-7' U -fcr — V > - 1 M&^frv 4' oDNA, 7 i±?&D N A 1' a tP" 7 "^ X 5 K : 
3> O S - 12 m 7 £&*£m7*L'±~ V > - lSB( r ";,' B^IQ^i^^^ 2 13 Sft-iir 
^7;/Sf^^-K+oD N A i£ SSfi ?ij i) > , cr> IE ?ij : 
5' -TGTGGTCGGGATGAT M GCC XYZ CACTGG AAAGGCCC- 3 ' 

{ iz fi L , MiiTXiic £'^Rfc '„ . xvz ii r v n >• = — yH-£ 3 & 

XlislDNAYafcT":'?. 5 K : 

4) Sau3AI m^frfrm AZntcmm l)~4)<m^;H/j>;if£ifecnDN A. Xiig* 
DKA^fit;^-'; ^ ^ K ; 

5) -/ U-t y >-•- 1 ^fi<r>T 5: / BtSC^J ^ tr;fg2 l 3, #in Y v n ^ > > ?i> x u 
=- - ^i;:fi? : u -t- ^ •) > - 1 ® ['3 = - m- ^m-^ u-l- 'J > - 1 
^) it + co c DMAf L< ;i^fef£D N A < r > ± ft ^ ! i 2: £fi ^ a /„ /i' fid *i| ( 1 
Sau3AI ^iJPStfPfi.^^ '\£ iltzD N A. ^^DNAdrtl"^? "< 5 K : 

6) 0 S - 2lM-7^^7'i/t= y 1 Jia&ra-- K-t-&3E^.-v? xr^u-tr — 
y > - 1 iSfc-r-tO^df V>- 8 > . loxP Jilt ^ ~ >f V (neomycin) 

h- u '>at^DNA, XJlg^DN A^^tf7"7 x $ h : MU-Il 

7) -7° u-t- !J l ^ BtBa^lcom 2 1 3 §-cr.».Y y a ■■{ x u -^^ 
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y;:H«i Lfz^Q-f u-fc " — V >■ - 1 Mfi^r^— I'-f i-ir !.J ~ " > - l 

ififE^F-*/'--^ V >- 8 i: , loxP -CJ±£ ,iilf: t tf-r < > :• (neomycin) 
y V b >> atfDNA, X ( i g £ D \ A 1- ^ $p x ^ K 

fi&i v 

:fc?PflM.-£ OlftttSnSKEXIiftliat L'C(±, _h8E<n-^;< $ K s f*J;i(:f PRL 
-104 XJi PRL- 105 ^^3£IS^iJ^Wt-^- 7U 7 * Kl'ftfi >* L fillip I i^Jia^if 

y > - i iifi^" ^ y &mz*\i<nm2 i 3#t;!g:^^^tj^M^ 0 u -t;- y > - i m 

t h -S! H- -7' u -tr i j K " t • 6 D N A -r A # L- it * % iU! <D ~X u -fc ! ' 

Zimm^t L t'/^x^ffl^, t i-SEH^-tr — y >-jft{s-7-£ L-tt h • Q&z? 

u-t- v > - i m{5 z f-%m^zmiL^*xtkw-rz>fiK m ^m^m 

ii z n h z m i ^xii?m $ n 6 ^^(ins^^nsr .tii^i > 0 s/i. -co 15 jiti* 

& ; t ; 1 i" < ' > >j <ii 1 z m ft. .* ,ii5:!:it^iv ~ - IE ft t- 21/1 - - ASA - j ta ^ <i A 
mJiSi 1*1 ; :. H /- JifTO ^ ^.•i- ••■ ^wJ-t- 1 1 u n . /_ i 1 z x z 1 1 

£ i\ PGR ^-CfflV « o T 7 " l; — y" ^i^-W^ 5 7t ^> !- , ~? P x • v>' ^ ' x ^ D 
NA7-f -/ =7 y -7!»wb. f^^ L . L >-f o $^07' i ir " > - 1 it<S^'/) 
m dp- y 8 ^ ,7) % S^-tir^lTWiSra^D N A If r *r l# S , * • ^ ^ / y 

17 
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? D N A -7 1' -? -7 V—t L-Ci'±, ^SEf?'j S£ ^ o 129 ^ - * x ^ / $ r , 
?DNAcOli,^\ I *fi*te & &M<r>-? r> x CD >• - / ^ - ? D N A x i' x U — Srffl 

^ciis \ : l : ii'iAL J: o t-t'^mm t i -c-^ ^ * £ ^ i ^oif-a- -v ^ 

i ±ig H r> % x> 4r il i" 5 & mf>>*>2> 0 

( 3 - P) Lfift. x - < Mt: L -7 s n — -7 £ .ffl - v > x v- a-, / s 7 x -f -7 y — £x 
v-y — = yyL, -7°H? = y l jt(=^-^-^^r y > 8 S:^trM{$DN A fetff 
Jt"*- ^ 2--y.yf5 0 $ oil, ? n--;:V'Lt-7Vir^ y > - 1 itfS^DJ- 

NA4"atf^-y-;'^Y > '/-<x ^_^-^^i-t-^ )c -v_ v'-/^^ ^7. •„ >? v — ;i 
(±, — Ht noo *£3i^-- ••< !^'*AL-r*3^, GJ18 (Itl^^K) 

£ -fr o J: 9 (1 L ~r $-3 < „ r 00 * — y ^- y >• 7 - -7 v — u : v j, u u _ y 
>V±^itf5^^rard^il#A-t-oftiL<75^i£il j; o-C E S JrEflSCL^ 7v L/l(s, G418 

v > 8 (7-»^i^^jj|A$ -tifi e s mm >i'ffl-< •:•:» n w > -t- ois^fA £ ntz e s 
s'JiiK ^ x s mmmz^wt ^ a; l , _lb^>(&# l -r.^» ■■ -/.-.n^ 2 0 fig 

■C^TtfT-tD^^^^fe^^^ ^^'-"''•^ilKtOo =5r ^-v ^ ^'i' C57BL./6 M 

1 k s t i- -5 ^mc7> 7v o * x 5 z t />» -e * o„ zcox-vx 

(l^H^A---- Tt"^ U-L'^ y > - 1 itfr;^'-;-^i L T!±---"r n Xfr> , bil :$:cD^ 

18 
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-v <? • u-tr ~ " - 1 mfcl- A- •/ >- 8 «r q if '^fettD N A%-r x . 
v i / i -/ '' D N A - / 'I —7)> o ? u — — > ^'-f § tz. fb <r>-f n — -v" f£$!J-<r 

h M- i l -r l > o ~' <*' 7 ^ t S^tOfttL iO a il t'J 4t) & 35 «7> Hr— 'J > - 1 ia {5 
-T- ^> c D N A & Jfi -C Ulv u - -f t t£ SDNAltr.H- £ (# 5 # & b L "C«i. 
lOtt^'JiL^- -6 P C:. RifeJlct 3*ftt6W£v:'l.i3\ &feffcD N A<>>~ ? 7 • "7" ^t:i 
U >•- l jffe J F-c7:>.-r.df v > 8 iittJ^o^/tf 4ra tr^ ^ ^ifefeffcD N A , Xfiit 

>■ - 1 c x S Kir :*:-£( liW-t-o h'^ffiffl^o 

r. t a ; -? # ; :.„ i tz . - cr> -7" =7 -/ ? \-- stmmmm -?um l /i & . ~ # ^ -- 7 v n- 

D K A Itff ,H' => -<Mfc-*- Ltlt o 7 >* -V i,- 7 ^./^' 

7' ii (7:> x 'p- dNTP ^ftTCPC R-Srir ? 7? if ^ffli^:^- -? £ o 0 £ 

— >WL {c (i . H Jffl f?'J >• ;t 7* ■< v |. - -7° t5 « , ftf > -- " f ^ >■ 

(Biotin-Avidin) 6 V >H"','U U "7 -f 7 "7 7 * tf (alkal inephosphatase ) 

5r 4- ffl I > 6 f I: ^ ?fe ft m t n m -? £ : 5 , * , T3 X .' ± T7 RN A :K U ^ - - if 4' I 
i. .-c^-./u r n Altfr>i-$r~''i"' — -'' t \, $ -5. ^>fiii. ->° u frW 

M13 ^cO ^ -r — > ; |±) ^or. "7° v x $ KXi± ung V "T^M L- 

71^7 x ^-c. @ tf) •.') t ^ m- A L ;t i?P 7^- ( - 1' m ^ Ai" .5 Tt: ?6 { - k 
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BtJ T ; ± ^ ) & ~ -it , -f " — i: L ~C D N A 7ft i: — -tf - - ^ n 

ItlDNA^7 x * K£M1MK U ' to 7 s 9 x 5 K - A mm (ung') *• ft; Kfcifc 

tizX v ta ftio-ttm&W^rzr'-y x ^ K3rJft'f#-ro - r 3„ 
a ff) i: * fld-iAt o 7t ft [Zi&m *- LT^O , .-VoSlv ClfiWllT^ 
-'ito:.^;-^, fSf ^ (i SfiiJ m # i:oi')i: 15 5+ * ft ;t -^co.i-u 
=f^":t3-> ^ ? i -f-f- K&g-pfc L , r £#S , c£igAi-^#- ,c x x $ K;;dna 'J # — 

x 5 K&Btf*-*-5 1 i: o c Z*i f> S fl-jllIC 'Z XM&.temtcl N L6fc 

ft-*" 5 Zt'.ZX"). -i^fi^ign^jM^t o^rXfc.o, rft<b0><du & 

TflJ ffl »T hIh f f * cO^m^ A v£ 75 fcq oftT:fc«9, l> -T 

7t ^ 7»j ?£ ; i ,t o -r t, a #j *• t * 5 , 

V ,,-v- ^ ^ ^.-<;> * — U, ^ i' # A L /"c -v <7 " A '<< f'fc D N A 10f /1\ iStR 
-?—h — 1- n — K -T -5 D N A m ft . ZXI <.D $5 ^ ^ frj U 'f 5 7t ft <r> y'u—— * 

o 1 h Ti'if * 1. 1 v. I r"-- * xifefef^DN A[fr.)t;±, E S JHO/fertT-fB 

P*a*fex.$rj|2 3 i-Tcftiz^^^^'^-C^ 0 , 3E»*ri*A Z rt ®m<H£/v-Cifjt£</> 
-> x ifefeftD N AmftfA&'mvlh o, * - f v *r 4 > 7*<>7 9 — \X, 

MM *-£t'-t£.&<r)?*tf*&(rj>-? V x i&fe{*D N A £ itMte 5 D N ARlrJf o "C 
i^o, -t-io^fji-^S * (i l 0 kbp Lv^i, — fttb'ilzn^'Js o->-gk * c/;» 

;t to a r it > fft T" -t- 5 i^- -a- ; > ^ <t- , -3 .. 

^-^cr,^-;; -v- , Y ^7 — , v'U'-< X r> ^ /U (0 -P c - >- af- -h — ir'jgf= 

20 
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, 7i""v { 7®iW.-r — — 1% £ li . -tr<7>f§S^x--v i 4-* 

.^ti.^iS^^-ti^ftli^:^ -» <";5^§7re$> o , ft mi ftrc*.*. o ifcScof^&w^o 

E S ^fflflStt ■t L X i~X 129 5ft fe^tf > * ft * <7>t* • # \ £ *l -C I- ^ 6 75 • , - 
<0 # *E (/> E S 'Mel >l L-Xi * , mm*\X*&'<Z> Rl <W75\ D3, CCE . Jl, AB1 / J i 
>-^>E S =b £1 \, (fi|x.(i C57BL/6 ^0-7^^^ 1-9 ^ 

^a^oc-' ? ^ ft e s ^sjh-i t>i$.m x # So e s flajjat- * — y -7- ^ > * 
.v — ^-^ K-tzjj&t i.xi.1. mmMx&'-zx. i- * b & # i- — >• a ym?j>—M 

* > r-< ? * — ^ AiS'O e s mn^^mu^—'^—^.Txmm't^ t , 

x zj u e sm&iimmmfex.^&z Lx\.^z>*jmwrt>3bz> 0 ~n 

ibcO= o^-— &WiTi% LtE S affl Jia^O <t> 75 ^6 R ^1 2r ® 3 LTl >o£fflj!di£f$- - 

NAKJtJt\ RNAHrfr. &f^t!J =f^^-drv-.^ '/ l"f^- b\ JUZtfiitte if 3H£ffl 
to - > 1>^T^-C-^S. 

e s auia & *s £ tnm *> § wap m » a s * & . %^4,«c£-tt. ahm**^* 

E s MEfei «*> -a 4.-f#S r. > * 5.., mmm.fe7L&& :l/ies 
liai'^^i:J3^' r >'S:'l 1 f i fiin:i^7. t--t±o -ft&t \,Xi t. '>v*(ii^JiCi£^o tr/£< r >!i75\ 
JJSHEWt^'graW I'^Bfrf" <7 -'. J; *) Wi*) iti U 1 -iUiitAffl •/ I- "C 10-20 fli| 
..o E S^BflS^yiXL \k . \h hiM * it tz * * 9 <> , ^'at- ^fiS-r 5 r_ h i i =fc ' > 

E S jjfflflS ?r ?a 7^ iir 6 1^ Mf^ ffl t S ^ t.fl 191 ^ W «P (i v n ^) ^ ^ t o ^ x 

1^3 75^'" ') frfti)^) ^t^J. •'» E S ^ fl-ei ^ 7C ( I ^ "C V ^ ^ irJc '-O v i i:t 
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^ fe m % t-L o ^ to x ,r, ^- * {* m T & # * L i \. (5ij Z_ i i\ & {5>J j z 
*>*'*>-Cfleffl L:*:E STfflfldiii-r r^-fe (agouti #:tafe) J~< 129 3^ , 

w o • (C57BL/6 ifctfi) I-n b'i'ltl^T 

± £ n T t frcr. * .> 0 * * -zor.^fe^ fCi 'of+^jSJR-T^Z iri-J; 0 v E S 

*fflia*^^*n3^4-r#o'ci ^fr^^^iiii^-rs z j^wrte z^§ri\ 

fc*5, f&tt £F r -r ^ (i t'<r.>&mr>~ * x -? b 1 1 v. 

f# btltz * * x -7 ^ x ^3^gd $ -fr-c g tfj > -T £ ^S*A-v ^ x ^I&{#t5/: «> 
o-v ^ x ^, K Sfflm<T)5t\—l£^X \ >~s>Wttfc'J~,->-^ n x > |±i£ 5 

x Sr^gfi ^ -it, t y ^<jicOf?^r Cf -t ti a » g Bti t -t--5S:l r 4^'- ---r n c/> If 
o -Ch6-'7 x -x£> 5 C O S - 2 M^^cr>-^ u -tr — 'J >• - 1 iSf^^F- x 
l±, lox PlB^'J-C-^^nfl neo hlrWL'V^/:^, ere iSfc^-j* 

A h7yx-/i^ ■;/ '/ -r * x w c7)^gBic £ *) neo m%L^-~ x \- 0 r#75^/r 

>- - 2 m &<r>m'&%%i t . a n 42 <nmijai- x »» « a si ^jfiMt^fsifi l , t/u v 
feoAPP f)m?&mm{t*:=>— K-rojS^^#A L/t h x > x - ? r 7 

x;-fcl^-A fluart!I"xn-Y K^t;§ L o " ^ x //,^^ $ i r: I -n o (Games D. 
^ : Nature 37: 1 . : ^L-\ 523 1995 HsiaoK. : Science 274 #. 99 W x 

1996 *f-, Sturchler-Pierrat C. ^ : Proc. Natl. Acad. Sci. U.S.A.. 94 24 
. 1 3287 W , 1997 r H P> tO N ^ >• X > ^ - / '/ r/ x !i , m ^ A 

±. Co h X > x> .r • - 7®j^C# AitfSY-i^^l L-C^^r-c-^-.-.-Cb-'-^ n -C*> 
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X J tJ ■ a T #> ■■> ~C t, J: I ^ ) t -> ^fgd^" o - > M .t 1 ) x -f _/ V ••/ N f)j^ i' ft-^ 

-r :• # >b ... ©j 4*> £ L - c ; # £ 1 £ k i i m L -c , >* t 3 a, <7 > fMi 

a ^^-f). -t x -c ;fr> "CUi \, 

^ oil 5 ff-r.|£co— ^ L . te&frD N A &«JttJ-*-5o Jftifci L ;t tefeffc D 
N A >V If - u I" C , APP^ '£ ?4 ft&a — K ~T o it ^ ^ ^ SB fi & 
t," t (113:11- L /il^SId^J^f#or.t:<-/);:f y ^-'^Y-->^ ? u -f-f- K*J J: 0 : :£ 
PS l m&*< r >Z:R%fc&S*:tr.t 0 ^'it L Jfiftftt*] ~ Ic*. -f U -^-Jf- 

:: ' > -•' •' v-^y 3 y;:t5^^t^,;; f^UtfJ, Willi :.. 
feft-D NASI. A P P ■■r> , m%m!%{t*: - K-r- ofe{zrf-$J .£ tJ':*= fef^O^jS PS1 
it&t'»>a<tn-Cl >6^>:' -) 75>£S8j-<o I i7V.T£ So P C RJi-R-JfeW^I 8 ii 

ieife l /i^^fe;iip= L'-cfT -') z t 6, p c r^-^v r -v — nmm-t^-t y =r 
* y i- -t-f- v <rA&m%i*\\n. a p p <^m^k%m^ - - Ki-5ite^P*> 5 i -;±t; 

PS 1 iafc^-fc-EsHJ-C'^ <5 ^id'l <7>-? t> <fc I \ P C RcO**3t- 

! - m ol^t, APP ^' ^ ^ .§| ft: .-7 - K-fo ,t (Rf^tU » o , Pfl ^» 7 5: 

m psi jfi{5-r- ^t^m^o^mtk-r o - > n -t ! j , siie^^^iifn-r u -cr# 

A P P iD m & ^ m -i — K -t- o it ^ -tJ . - r; Pfj L /:> !£||-7°u-fc: 1 > - 1 
iyf.-; /'^iiuf.-; t' ^- "U ".^.V i-i'i -.'. : , " ..' -> - r . •: -.:>■ - 

noff-cT^/j.^, j^itf5^-^*^T1='f -ofift^SttFi-r-iiJi' J: v ^, a P P^-'^ £ 

frM I- . ^-fe^D N A -rftijyti L , ttif, L t^fifrDN A M §1 "C 13] l©r Ltt, 
T-y*ti— -< v 'i x ; t r -J /u- T )> ^ 'L $ r m I • - ; : H -*X ti] a- ft /£ , </» ^ . 
> -7"-">> -"7 4 >V" — il D N A ;•->- f > ^ L. /iii A P P c0?5?^^^ft^r 3 
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- k -r vrnfe-ttftm^ - & ^ x$ z&mfo m i- & o -i- ) ~ -t ^ : >. * > rt 

dr->>C v ^-f- K.'t, *fcAtt*l*H£7c3(^ & ft: 3? vt- Y >" y'iliiS 

f$ffl ?Ho i — ,i «-.) mm LTffli-^ z > # feo, z <7) <t o : i •_. -: v a p 

P 0>?fcfc3E»f*:£ =3 — K-t- o ilfs^^o cU Dvlx^Pfl ,r,^n^ u-tr-l» l iffS-f 

-r -7- >! ■•/ k-v <y * it, ^^(7)t * n.f k n 9 > - 1 7 (D±Mfr £ y # ; , * fc, T 
lifemMftrnteWg* * ? y -~>- r l , ^-^^mut^m-m-t^ z t z-x-z s e 

mtewu* nm-t- o:^ ; x # o t ifffi ^ k-^^i £ it mu<n* ^ 

* :': , "t: M P^ i/) SfflJjS^ffl^ o if k I- ! t , % Pfl </> tfub ^ /J ^ ^ L T iHf^SH ^ffl 
i'tiift^ll 0 ft ( I ^ l^tSmND»a — S ^ IX y ttJ L'CSl/lfr L l ^fl^tg=H 
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- 1 2H:l'r£fr)-o*S*>: LT T 5 a i' I-" # 111 £l ^ ^fti- ?£f£ *n r>, I^j; '> 
^ m 1- ,it : ffi-t- o - -e # o , 



ffij 1 : <y x ■ -7' t^-tr -•- »J >- - 1 (PSD iSfcY'-cOJ. A- y > 8 & a<f^fef$DK 

* x P S 1 3§fc-Y-cn_-n df >• 8 a if i£fe{£D N A li/f >t" Ifr t # ffl en ~f p — f^-; 
mvtzit.K t-fTffif:) 2 ;^cn-t n -T'-r^* -> ;x ? u K^-^ftL/:, 
PR -8-U : 5' - G GAATTTTGGTGTGGTC G G GATG A T -3' (25mer) 
PR-8-L : 5" - GGTCCATTCG G G GAGGTACTTG A -3' (23mer) 

- <7> '1 *<T)JT ] i =i"-ri-^ v- * Uit*- \< ^'f z 7^ i Lt, 1 2 9 S V J v 
-7 x i i 7 f ~7 U — (St rat agenc *±§^ ) J: U t&tt} L/'D N A & R] I % 

TPCRi'ffl \ 'i%CjUt-.m 130bp c7>tg*s$tL/-DNA|*fr>t-^^/l 0 Z.<0»rM- 
4r :; P - d C T P^/ET, : 7 > 7 -f -7 7 a j& ; - .j, n -7 - c /; I i , </ - ^ 

~7" n — jr L , 1 2 'J S V J t 7 7 a . ./ ^ '/ 7 ^' -7 1; £ x 7 i! — s - ^- 7 
L 71 o f# 6 ? 1 71 P%t£ " T — ,f D->'c7:>Jt£SgH ?IJ gri^, lWttoV)XPS 
- 1 iteY-cn^ df- 7 > 8 & a tf &fef£D N A £f¥o 71 7 u — vx-*> o ~ t St IS L 
77, "en * 7 LtMDNA^P a i U CO ^IPKg^^ltil El & f^fi L 

7 (@l)„ 
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P a *r#o * n ->ftLf;7r- v .£ D X A &iftffl L , Sal I T' lift f& , 1. 0°o 
T u — x -//i.. gr .tu4c&F>m \ Fo I-ihjjr L fz, P q Pst I £> J; rj: xba I ~C 
UJltffy's, 1 %T +7 - - x •y/um^.^It] i-ff'v \ v^xps UOi2 1 3§@i07 
S / S?t'J>5 -i' •/ p -Y ^ — K L Tt a frjfa 6 0 Obp ©DNAi 

>t-^(HlilXL, ~n£r X- 1 i: Lf-„ X- 1 &^a6 Pst ljfc,£0 >;: Xba I T 13J l*ff L- ~7' 
=7 x * K pBluescript II KS + (Stratagene tti) >T4 L> # — t? 3: ffl I 1 T frli 

* Jzmffi Lt?*7 7-; K pX- 1 &• f#/l a 

f>j 3 : o s - 2 mmB^^cDmx : 

T^v.X % K pX-1 (iTte^ 2 4^:t ', : -i'^r'Ti-^rv ^ ? U^-f- K PRL-104 io XXJ 

prl-105 ^fflv-c, o s - 2m^:**msxvzmmmm sau3Ai ^fi^fr^;-^ 

ALflo ^\ PRL-104 fcj;^ PRL-105 tiffin t 36mer 'C\ St^t»f£i^ 

PRL-104 : 5' -TGTGGTCGGGA TGATC* GC'CA C CCACTGGAAAGGCCC-3' 
PRL-105 : 5' -GGGCCTTTCCAGTGG G TGGCG* ATCATCCCGACCACA-3" 

PRL-104 -C-{±*^{±T, PRL-105 'Ci^-ii A T' #> -5. £ 7t , TXfiJX^^t 
L/'i^S-li Sau3AI SlSfiig A« fz f^^m £ >£#i £ -tfC o : PRL-104 T*(± 
*^ltT . PRL-105 -t Ji^^iiA': ^. 5 ), 

^JfccOOlAi* QUICK CHANGE SITE DIRECTED MUTAGENESISK IT (Stragene UM) 

'rf€ffiL, mt±0')-fv l ri — /u'lit - :mm l?z , ^ssa^i>>^^r^:i47i»jE l 

< i*A**i-ri ~ > £Sft!SU 1 '^S^or: X-l €r mX-1 > L, mX-1 *rf£ 
-z>-'°y x 5 K4- p mx-l t Ltz (03 2 ) 

ffl 4 : O S - 2 m ^ £r f^F -" • ?fc fe D N A <7) ft- M 

M 1 ^ X PS-1 (Dzzl Jf- V ^ 8 4- a tp P a Nco I 'Z'WWik , 4 ffiJIcn 
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d NT P s #&T\ T 4 DNA*' V * z> — ±: V ¥- <% t Liz., ot Asp718I 

xmrnte. i %r a a — x ^/i-'Sxt^iij^fr^ \ ^ > s s kbp cod 

N A ltff>T ^rlMJil^ L 1 iODNAWUr&, Sma I &<fcO- Asp718 I "?m03r L 

iz' fz 7 '< 5 K pB Luc script II KS+ > T 4DNA >) V'—VXtfef? L, 7^03 
ftfcHftL-C:/^* !-' pSB-0 pSB-0 £r Xba I T 3^ £ i 1 tJJllfr L tz , Pst I 

xn^ffiit^'u^tz,, P m.x-i £ xba i jo-^o- Pst i -egrcirLfcfc, i % 

T y/r/ — x y/i-itxU*!©J'SrffV » mX-1 [el i|X L fi, _kJKff> Pst I |*tf>r i- mX-1 -1' 
T 4 DNA 'J -tj—ii X £ -fr, :^fliffi ^W\&$k L /;„ ffjfCte^ L ;t *:JI%® <r> 
a rj — -7" ^ X x K pSB-0 <D X-l mX-1 £ {t & £ TV ^ 6 "7 X 

$ i- J#o = p - £ i!}R L N L 7t rf =7 x ^ k IJm SB-0 i L /i <I2I 3 > , 

t /l, P a *: BamH I ^ J J; t> Sal 1 X'^iWrtk, 1 %?* # n --X tVi^E'aw^*' 
fri \ ^ 7 kbp <7 '--r- A"- '/ >- 8 a tf D N A Hilr &- m JlX L/i, ^tf> Ban. H I jo .J: 
0< Sal I X- mm Liz pBluescript II KS+ I^lttrfrCT 4 DNA 'J 

*-t!r, *JM*rfl?W$nl& LT^v * 5 K pSB- 1 £ f#/i c pmSB-0 £ Nco I T 
t:7J|+>rfc, 4 fIc/ > d N T P s ft&T T4D N A # U / ^ —L X W-m^Zimit U Mil 
Xbal -C'^l^f^. 1 %T 77' p — X V/u f tW'i^lTo fc 0 HIIIX Ltz^^r 'O'S 3r 
Steffi 2 . 2 kbp iODNAl#r)tXN> pSB-1 r Xba I joi'U« Pst I -CUJBrffL 
l °oT # p — x y* 'U^-.tu*!Wj 3: If o f- :> SKLtx^yys^ai 4' v 2 . 3 
kbp ^DNAWitPX^T 4 DNA U iJ — -if X h o it Jt* - T Xba 1 "C 

ttJIifi L -r/^<b 4 fi(/) d NT P s T^pfE TUT 4 D N A i"° 1 ' * — tf -C'^iff^iftffc I 
/: vi . T4DNA')i-t-eWS&i!l-, * Sma I MX u Pst : -I'Uj&lr L 

x .-x K pBluescript II KS -(- b T 4 DNA U t4'ffll * T *S £ -ti\ 
JftiS &J&IHEte I f- 0 ?f'-Wte^ L t ^fl^ffi <0 p n ^--^^-^ D N Amft N X .h 
XP^ : . Xba I gRfi-C'r^ o L/-DNA[ifrt 1 a tr^^ x K pmSB-0' & 

i%iz (04) 

m 5 : ^ — y - -y- ^ > ^ ^— c-> ^.^ti'-t^^)^^ 
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:< - ; c ' pmSB-O* -1' Xba I Eag I A -J" o £ W£cO J&g-I£?lj 

3: f# -r 'J -r ^ > ^ * u -f- K *- & L 
5' -CTAGACGGCCGT-3' (12 mer) 

- ^ -f v =^ * k;± cggccg §n ^ho tft { i ^ it o s fie ?ij ^ •/ r- 
i- " r --/n-s zttA ? , xba i -? ® m l ;t u iZMffi a -r o t - 

5 ' -TCTAGACGGCCGTCTAGA-3 ' 

3 ' -AGATCTGCCGGCAGATCT-5 ' 
Xba I Eag I A' b a ~\ 

-f^'^x V pniSB-0* Xba I X'tymk. ICOt : J ^rt^y^;? l/t^ Ka' 
AD X. T 4 D N A W #-1f "C'^b a" $ it , ^Hf gS 3rff$© Sstfc U ^ 7 X ^ K pmSB-0' ^> 
Xba I Eag I &,{iLtfffi A £ tlfiZ? =7 X * h pmSB-O" eag a-f#/l 0 r <n 

pmSB -0' eag £r Nco I ioctO* Sal I -?fcTJ|Sr^ 1 %T n -- X f J^%\^Wi^\7 
^^y>-S'l'^-M 5 .3 kbp ^DNAlifM-SN-l-ini^LTto £7t, pSB- 1 
Bamlll tSXO- Nco I Tt3JlSrf£, 1 %T ii vi — ^ ^-MttaCfcMftSrfTl \ :> 
> 8 £fS i^l^'l 2kbp coDNAlTrtf-NB-SrElIX L/l : . S Nfcit>'NB 4 D 
NAP;!/' — BamH I 4oJ;^Sal I -^Mto I 'J , SDN 

AWJtri' Nco I £ L fl D N A [0r )t $r f# ti ... :cODNAi.tti\ ^A6, Net 

I * ? U -T — -tf«LS;i.t ¥,'f-^frffifl: L , T 4 DN A U :V 

—tf-?!5*S£ I -J; »; Not I U\tLiS X V ->U'^^ -o "CI -5 Lag I {ft 

fiSr&U * BamH I £> J; 0 s Sal I X*ty)Wr L fz'fy x ^ K pBluescript II KS 
+ <t T4DNA LJ # - -t> £ m t » T a" £ -'± . KB 05 £' Bmm LT^7 x * K pA 
(15),. 
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M 6 : * — ¥ -/ ^- -f ^- < :^ v - - •.• ••fV* 1 '] 

x x K pPNT (Victor L. J. ^ : Cel 165 1153 I, 1991 & Xho I Jo 

._t t;' BaraH I 'C UJttfr'fe . T4DNA U -7 — tf' £rffl I ^XW-ffi^Mt L , 1 %" 
# u — x y /MBSitfigft <1'1t o :'io lel^ L71 neo ^§91^-—^ h^atf^ 1. 7kbp iO 
D N Aliif Jf & , > Bam H I -C*#Jltfrf& , T 4 DNA^y L'^ffll - t *Pffi~t: 

JSsfL: L;"i-7°^ x K P BS246 (^T'^BRL f±&l) l:*f LTT4 DNA !) # — tr 
^C*££-*-ti\ ^fllBS £ H5«*58l U^^x; K P BS246n.?o Srf#/i 0 r_ <J~> 
-f=>^ X Not. I ij#JISr?£» 1 %T # n — x TVi^^&filj £ frv \ loxP Sd^l 
!~f# ?! ;1- neo =- y V ^Pf-ofo 2 kbp <D D N Attfr/t &ism L t c , Z D 

N A $r>t -ar, T-^> EagI X W ftfr U ti pA ■> T 4 DNA V * — -t'^-fflv -X^^.i+i-, 
AIM -r mUfrM L r;f?t&& 1 1-. *Wffico =2 a- — neo itfc^^/ 

\*}J)> PS-1 isfz^ > f^]^"[ni(z^oTt v x i K pB (H 6 ) 0 

7^7 x x K pB & BamH I Jo" <fc Sal I -C-#JI#r?£, 1 %T Ji 'u — x >ryL tu-k©] 
^rftl \ OS-2S^^i 3 , 7)»o loxP Sa^IMtrc*tl,7t neo 3gl£^ — y h $r 
ft^DN Al*fr)tC £[s]i|2 L/io P a a' Sal I Jo«fct> BamH I T'tpJIfr 

flr/;^ 6. 5 kbp i7)DN Altff.H - * pBluescript II KS + ^-^7' ^ n — ~ > f \^X\% 
tzy=7^ % K pSB-2 -r, Hind III Jo J;0 J BamH I X*WW&. 1 %T # o — X-V 
^I^t1<i^tfl \ ,r.'j4kbp (ODN AfeyfH-D^rHIIlK Lfi 0 D N A [iff )i~ C Jo J; V' D 
^rT 4 DN A 'J t'i'ffll^C^^ Lfcfs, Hind III Jo <£ D ; Sal I trtjUltlr 
D N Altl'rK' Cil) tf> Bam H I Mr L tz D N Ai Jt & f#>-., Z^DNAli/f 
>t~&\ Hin el III Jo* .fcrjt Sal I 'CMJUJr L /- pBluescript II KS 4 > T 4 D 

N A ,'J tf— tf&ffll rJcJTCBB&flSfJfctffeU ¥ v -v- f > '/•-< 7 v 

— pO S - 2neoloxP kWtz. (03 7 > 0 

jflj 7 : E S s'tffl US - - cT. -v — -V -r 4 > ? ■ < -v ^ — cr» ^ A 

\:iT<ommnxtzm-t-z>%m&<ntg%£ii > ±x zrc<r> s % co, r y 

— tpXif-otZo 1 5 °i FBSJUU' 10' units/ml &~> L I F (ESGRO *±$D i^i^n 
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L f:DMEM$t (;UT\ E S m^M t iSi") -?i£J# Ltl^j E S«R 1 ;zM 
LT N -"^ U- h n Tjt > — v- a > (elecTroporation) \£' t z£ v — V -v -7- ^ > y' 
'" : ' -i ri i|.\riTo a- U v h p tt" 1^ — >- 3 ^ {L'^MToHii 0 il^rs^^E S 
ffl^l £ L R 1 *fflte2*rlfcft\ ^ U 7 |> p # l- ■ — > a affli£if£ (20 mM HEPES, 
pH 7.05, 137 olM NaCl, 5 mM KC1. 0.7 m.M Na,HP0,. 6mM dextrose) L£,. 
10 7 <B<7>R 1 *fflJ]S£ , Not I "CHtMt: L 25 m g '- 7 > * — T • ' 7- Y > : ? * — p 
OS — 2neoloxP h 0.8 ml V- 7 hn^V-y^ ^ffl{gi^^ffll\ 

n tH U — v a > ffl ^ :y h "Cft^ L f_ 0 1 ~ 2 , Bio-Rad GenePui ser (.>< 
-f ."t v v Kt±M> £{£ffl L .T'*'l-:*$r# ^L/"- ('v'^^f^: 240V, 500 n ?) c . 
jM'L^m\-X <0 E S*|II/!S £0113 I , 30 ml (O E S fflJfUfe.'-jBffl L;t, =T-fr 8 ml (7) 

e s mmm^iz -> .< — v ■— ae^^ti i ^-c& s 10 mi -7- ^ •; = 1 ft at »> - <?> e 
smffij^mm 2 mi &mz.* 12—1 sB#nijft;-^fiffi 150*/ g /mi oqg 4 1 s 

^OL'C, 1 i@PiSJi£2l Lf: c /«£*J X Lt!±, H S 1 

7 vtT* V-?^y. (I. Taniuchi ; EMB0 J. 14 3684 g\ 1995 *£) 

i iHJtM^ ICR W-M(r>mZ5c&iL L. 12 — 1 3BEA^ 5* 81 L tii L /Htm 

f«j s : wmmWk:-L^m at e s ^uao^t# 

{5iJ 7 ( .1 ^ ^ "C % G418 <D ffcM & 1 i@ m ttl'LT £ L "C # Tz ES»no^ 

£l£ifrLr.:., —J'.itm-n&mmi-fz; (r)-o{iH^ 

X. - I "Cl 1 i f n — > £ j.lfP-t- o '/I y> PBS" "life^ L . Proteinase K 

£ It o ; _ M , ^fe^DN A £ [Elift L.-CPCR ,1: 'J 7 n — > £ jgJR L fi : p 

Prsnl-2 : 5' -CCCAACTCTATTTCTACCCTCGTTCATCTG-3' 

(tH^I Lfl ^ — V T- >f > - :'' ? — <7} ?MRI| (l^T 6 infill 
PKG-1 : 5' -TAGTGAGACGTGCTACTTCCATTTGTCACG-3' 

(neo ■feHi^.: • ' l^cDlgSfifiyij) 
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PCR c^^i-^ft-Ct, 9TC'~ 30 60°C--C 1 ^\ 68V X 'A 1 Y >V t 
Lt 3 * /U f-fv n , P C R m^ocn 1 % T -fj n — x ^'/Hg^faSfl if 1 \ J- 

tL7t ? ti -->'(+.-*- t» rj^i--A-->;? U'Tf-^- K PRL-101 Joi'J- PRI -102 

P C R i-ff I \ P C R S:^£- Sau3AI -C^lifr L /tls. 2%T if a — x r 'Ht&flcife 

^?Ti \ ✓ W'l^^iri^ r_ t /j » o m £ n-c i * -5 ~ t LX 
IE L < ffl^Mi^l! IL/:ES «!&'jt*R L fc„ 
PRL- 101 13. Ill PRL- 1 02 <7)*£SfiE ^'1 il* <0 if 0 o „ 
PRL-101 : 5' -TGCT(;GA(;CAAAATGTGTTATTTAAGAGCA-3' 
PRL- 102 : 5' -TACTGAAATCACAGCCAAGATGAGCCATGC-3' 

M 9 : ' y ■? a > — * • If^fH- : 

ft, JrBHa^r N " - ^JKi=t - ^ ( L 7^?.^ BDF1 

y [Z L >t ± IE E S affljje! ft : $ it ^ I2 0ES J mm/ 8 1 (El ) 0 1 i'l &• 

=7-^*y ykmtz 0 z o > -\- / =? y x <r>m k C57BL/6 (DWk £g£ L . 5: £*i ./i ft 1 

<d 9 o t ^' ^ fe co t, c?- > k m v'\ --com co — *r> yj m l t ^ i> » h ^ feftDNA k 

JfcfctJ L >"l 0 PRL- 101 ;f J J: rj: PRL- 102 kK)l"X P C R k ff o /i N Sau3AI X P C 

R 1ti -V LJJ 1% I , 2% T i-j a - ? f ,l ^ % W $h k ft I \ W lt»r ri >, L >t ^ < - I"' C •> U 
km-< : bztiz- J; ') O S •• 2 5'i ^ ^ 4"4p - ^ " C i > <S _ > -r fit ^. L r'i .. fit ^ £ ^ l 

ffl 1 0 

0*J 9 ib 7 ■> ■< > r 1 ? ^ 2 !± ^ — -y 7- Y > ^ ? 9 — Etl 5t:</> 

loxP -Ct£,£n/'l neo 5gfl^-^ •/ h <^.-^f- a (/i^itt L- "C I ^>j„ ~ cO-,-' x * 
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2 (tfEt£»#3 4 -Vfl ftji) •2rCAG-cresl3 (K. Sakai ?<-- :Biochera. Biophys. Res. Comuiun. 
217:318. 1997) f-7>Xy"i^^T^x^)F4 £Oftg ( 2 &i : igALfi ere 
iS i'5 ^ ; i. - ^ v - Jj ng i: ^ o ~c i ■>-£>,) r 6c ~ , 1>j 8 7r j£ - - Tz (4"- Li 7- 
^-^v-^ '/ n K PRL-100, PRL-102 &t>'PGK-l *rffll ^tPCR Srffl \ neo IS 
^n. - -y h tf$kfrriti-r n x ^riliR-^S ^ t ::<t 0 . neo 3§S|;x - f> -^^^^ 
I S - 2 If Icr, / - 7 Y >v ^7 x L f; (® 8) c *''7X|±OS-2 

S£*(lM L-C-^T- n T'fc U , -o<7) loxP ^f*)tLtlvj o PC 

R izfem l-fz PRL-100 , PRL-102 RtfPGK-l ^)lgS-gfi?iJ{iJ!^T^' > 0 T,^<5 
PRL-100: 5' -GGT CCA TCC CAG CTT CAC ACA GAC AAG TCT-3' 
PRL-102: 5' -TAG TGA AAT CAC AGC CAA GAT GAG CCA TGC-3' 
PKG-1: 5' -TAG TGA GAC GTG CTA CTT CCA TTT GTC ACG-3' 

*i&mcomte^- 7 £g i §.mn. ti^ut y -y > - 1 mfc^-&n-tz>tztt)iz s 

^lgB^oDifi{5^^^ffi]#j*rffll^r, T / u • ^ / n Y -v — ffi <n =f- ffi R lF . / X ( :i fS Jfe ! z. W 
ffl ^#»lfc7) x y - - > y/j; >■ -^fr , Wfflt£<7)I?flfi*rfr v - t 

$ 5 0 
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m * o) $u m 

2. ' W 1 gfi (./".■>■" 5 ' g?IS^IJcf3c/> 1 o.JOT 5 / g$ ;k ftil >/> 7 5 / g£il 
L fc^H^ U-t > - 1 ^ F3 £ ^ — K-T 5 D N Agfl*iJ ^t?^^^^° U"fe - 

'I >- l le^i^tosi*^)^^ 1 rIf»/>itfcT-^tm 

3. l -l:- y l liS«.0" * /gtga^iJUfcl-T, <fc<.o#^- : 

if? 7 y 3g S8 2#. ^ 9 6 3k ^120 Sk ^135#. 113 

9 II 43f, m 1 4 6 t&\ il 63 # % 12 0 9# v |2l3f, ^23 
1 *\ I2 3 5f, |2 4 6#, 12 5 01 I2 6 0#, i2 6 3 #k {|2 6 
4 * % 12 6 7 j&\ |2ii9 3k S2 8 01 |2 8 5 3k $2 8 6#, I 2 9 
0*, 1 8»\ 3 8 4 7&\ 2&3 y 23k IS 4 1 03?, 14 2 6 #, RVXl 4 

3 6 j&a » o # £ #a » <b iSt i*t i X( .t2W±c7}gpFf^r * y K#ft&<oT $ /g§;i 
$ / gf ia^J^^-^o ^H"^ Hr^'Jy-Hfifn - Kt5 D N Aid 
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Ki~-5 D N AK?IJ u-tr- > - 1 ia'ff;^*-W-t-5 fc My. 

5 • "TX- \r — >> >•- l o->%2 1 3 #c/> -f y n Y >• > -T V a -Y v ^IBwt $ / 

6 . -/ u-tr - y >• - l ,o m 2 l 3 Y v n -f v > j< u ^ > i:f^ l fi 

-f UM 'J > - l 3| [±3 =, — K1~3 D N At£ggi!?iJ s:fltf||7 L-tr = |J ^ - 1 

7 . 7° U -ir — 'Jy-lIfi^T^ / S$gfi?lJ <p(F>%i2 1 3 #cOT ^ / g£oD & = 

— KtSDNA Be ?ij r) J . <X <r> 15 ?ij : 

5' -TGTGGTCGGGATGATMGCC ANC CACTGGAAAGGCCC-3' 
( tz tz L x N{±TJ^iO£35£jftPfcu MIJT.7lj:Ci-ML, T'^^rft I 7t:i£[ 

U >- 1 isfS-f ^-W-r6!fl^;c7>l£tS^ 1 il^v * L W, 6 ifi<m >f^u< i m\zl^m.^ 

8 . 7Vt^ y > - 1 ^f;j(75T 5 .'S£BEW>M2 1 3#»T ^ yggcOiffj/J^z! 

— K t^DN A gfi m t J , #: </ » gfi 3?IJ 

5' -TGTGGTCGGGATGATMGCC ANC CACTGGAAAGGCCC-3 ' 
{tztzL^ NrtC-i-fftL, M(±T:^(iC ZMMi U T'^&ttLfd&Srj^i; 1 

Is ^ £- W -t" -5 1 r c ; ) 15 tH 1 i ^ L. 6 i5 co i ^ n 7) > 1 -rR i i f 2 © tn t: i a ^ o ■> 

9 . 7"u-tr- y >~ i ME^cot /mWdn^^m^ 1 3 #<7>r 5 /m<r.>)£m*:=> 

— KtSDN Aie^'J/j^ #;cr>ge?ij 

5' -TGTGGTCGGGATGATMGCC XYZ CACTGGAAAGGCCC-3' 
<7t£ X, XYZJiY V n { ^>^(DT * = — 3 

MiiT*is:C&g:i?fcU T***rf^ L tzt&Qtfm 2 1 3 &<DT /g$^n 
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— K-f o i&m-?: £> , ) i - H L 1:^- ^ t -br - U : - - 1 it is -7- &• trf o »Jtr.r> 
®>ffl^ 1 rfi/^i * L ^ 6 Jl</H ^;h,.7> 1 iI;3|S*goo t !> r l '4 ^> it e -7- ^ ^ fibt^. 

i o . u-t y > - 2 it s cot i .> g^fia?i|iw^oi , mi 4 1 # 4 

3 6#-.^T * / m7Am.<r>- 5 y fi'Si - Kl^i L. /i H 6 ^ --^ — KtoDNA & T /'iJ & £ tr 

1 1 - ^ -tr y > - 2 Jg&tO-r i / g£ftj?i| ^4bH >-r, N 14 11 Rtf ' Xi±M 

2 3 9 Y ( g-'/'/u -> r -v h ct - 1^?€^?*:^ J: o r i ' SSr&^i* i-T^J •) , #c 
^(i-T'u-t:^ '<' > - 2 3*6 on ^3$ a>£>cr>T ? / g£#-?> £ ^ L , <0.'l M 

-T o^^-^ U'-t' - V > 216 a' ^ — h'"-t~ © D N AIE^I £ ati'f^" 70 -tr ~ y 

12. 7- i u •,' K /i m. Gl cOiiifjJ^fl/j^^^^ u-tr— !.J ^ - l iSS^F-ftO-". ' XS± : '£ 

u-t- - y >-- 2 jfi^^-j^^w+s t>^'c^-5, m*<r>mmm 1 iufci am 

m as o ^j^Kiiis m t - *$ t ^ -ciitTtt o ,m ^i? j£ $ -£ 5 o 1 1 /«£ 

ft o 7- * H2 -i v pm.&& 'jE.m * -tt -5 1. <d -e «*> 3 . o iiii^Mi 12 

ri^i -tii/j.i mztim^> t ha^^iife^^^tib^o 

1 4 . mfc^-mmwiwwmimm^<7mi&m^frzst(*(r>mfflm 1 jk/jh * l m n 

m<r>\ ^ : m>\ mizmms> t i~ n^ir>^iz:^-^.mm 0 

1 5. i?f^T--^M®j^,7«-v rj5i:-t-ic;)*tiram 1 ^ 14 r^;,r,^- rn 

1 6. -t:^ y > - 1 mi-;T-SrA''X(i^^^u-ir- y > - 2ite7-^MH 

fs]ma^^(i.:t mA£ti-fiffix<r>m.mm 1 ^i^^L-m 15 Jic7)v>-rn^a mizm 

m^t IHK 9V ir> it g 7 1 ^ S 9h m, 

1 7 . ^myi-t- y 1 itf/;7-:i J: 0 91 * ^ - ^ntimm^^r 5 ^ y k 
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v ~T J i /; - 1 >k ; - iic *v. <.o t i- 1 i *h , o is {5; -r- 35: 1% #ii 4^ - 

i 8. -a-t:~ ■; >'-iifiiriT>; y S^sa^ij^co i x;i2a±.o7; /g^ft&io 
T 5 /g^liS^L^^S^U-tr- y > ■- 1 SI 6 =i — Kfo$.^7 : u --tr- U > - 

1 9. " = U±r^ U l iS^T $ .'g£&W^>£52 1 3#cDT 5 ./ KcOiffifl & 
= — K "t- o D N A Sd ?lj /5 * . & 1O SB ^1] : 

5' -TGTGGTCGGGATGATMGCC ANC CACTGGAAAGGCCC -3' 
(fztz U NliA, G , XliC ^t Q t- U MliT X(±C^^:b^ L , T*$£-ft Lf; 

1 iSfn^-iODN ASB^JXii-c^^TtSti^J^ a^- 70 ^ ^ K c 

2 0. -'°U t- U ^ - 1 Mfi<OT $ /ggie^ijt^.r,^ 213 #^>7* * / g^'i.-f y n 
-f >•> W^t-cr)-r 5 ./ gHrEte L /ffcH^ u-tr 'J >■ - 1 MS 1- =1 - H^5^^- 7 ° 
Hr — M > — 1 SS{zH'"Cfoo-C x 3§ 2 1 3#cO _ f 5 / g£<7>'M-j£ £ =2— h"t-5DN 
A@B^i// ; , Z);toiayi| : 

5" -TGTGGTCGGGATGATMGCC XYZ CACTGGAAAGGCCC-3* 
(7t/c L . MiiTZ(±C L, X Y Z i± f o 1' is & =1 — Ki" 5 3 i£ 

!- >4'&^L, T^^ft L/iM/^2 1 3#<OT /g$£=i- K-f^j^ 
1X^7. ) -C^^igtS^F-coD N ASE?i|7:;i--y r 'tfi'; TrSE^il-ar a^v'v $ [~ 
2 1. r U -t— !J > - 1 I607- $ /RBcW^IBS 1 3 #i'-.T * 1' y n 

^v>i;iK'T> /gSilMi^LTc^H^Hr^ n 1 a - K -f- <5 ^ 77° 
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SEQUENCE LISTING 



110- 

• 120 
130 
150 
151 
160 
210 
211 

■212 
213 
400 



Daiichi Pharmaceutical Co., Ltd. 
Mutant animals 
9829 1M 

JP P1998-002191 

1998-01-08 

17 

1 

467 
PRT 
Human 
1 



Met Thr Ghi Leu Pro Ala Pro Leu Ser Tyr Phe Gin Asn Ala Gin 15 

Met Ser Glu Asp Asn His Leu Ser Asn Thr Val Arg Ser Gin Asn 30 

Asp Asn Arg Glu Arg Gin Glu His Asn Asp Arg Arg Ser Leu Gly 45 

His Pro Glu Pro Leu Ser Asn Gly Arg Pro Gin Gly Asn Ser Arg 60 

Gin Val Val Glu Gin Asp Glu Glu Glu Asp Glu Glu Leu Thr Leu 75 

Lvs Tyr Gly Ala Lys His Val He Met Leu Phe Val Pro Val Thr 90 

Leu Cys Met Val Val Val Val Ala Thr He Lys Ser Val Ser Phe 105 

Tyr Thr Arg Lys Asp Gly Gin Leu lie Tyr Thr Pro Phe Thr Glu 120 

Asp Thr Glu Thr Val Gly Gin Arg Ala Leu His Ser lie Leu Asn 135 

Ala Ala He Met He Ser Val lie Val Val Met Thr He Leu Leu 150 

Val Val Leu Tyr Lys Tyr Arg Cys Tyr Lys Val He His Ala Trp 165 

Leu He He Ser Ser Leu Leu Leu Leu Phe Phe Phe Ser Phe He 180 

Tyr Leu Glv Glu Val Phe Lvs Thr Tyr Asn Val Ala Val Asp Tyr 195 

He Thr Val Ala Leu Leu He Trp Asn Phe Gly Val Val Glv Met 210 

1/10 



WO 99/34670 




lie Ser He His Trp Lvs G]v 

Leu lie Met He Ser Ala Leu 

Leu Pro Glu Trp Thr Ala Trp 

Tyr Asp Leu Val Ala Val Leu 

Leu Val Glu Thr Ala Gin Glu 

Leu lie Tyr Ser Ser Thr Met 

Gly Asp Pro Glu Ala Gin Arg 

Asn Ala Glu Ser Thr Glu Arg 

Asn Asp Asp Gly Gly Phe Ser 

Ser His Leu Gly Pro His Arg 

Val Glu Glu Leu Ser Ser Ser 

Glu Arg Gly Val Lys Leu Gly 

Val Leu Val Gly Lys Ala Ser 

Thr Thr lie Ala Cys Phe Val 

Thr Leu Leu Leu Leu Ala lie 

Pro He Ser He Thr Phe Glv 

Tyr Leu Val Gin Pro Phe Met 

Tyr He 467 

'210 2 
■.211 1404 
.212 DNA 




Pro Leu Arg Leu Gin Gin Ala 
Met Ala Leu Val Phe He Lys 
Leu He Leu Ala Val He Ser 
Cys Pro Lys Gly Pro Leu Arg 
Arg Asn Glu Thr Leu Phe Pro 
Val Trp Leu Val Asn Met Ala 
Arg Val Ser Lys Asn Ser Lys 
Glu Ser Gin Asp Thr Val Ala 
Glu Glu Trp Glu Ala Gin Arg 
Ser Thr Pro Glu Ser Arg Ala 
lie Leu Ala Gly Glu Asp Pro 
Leu Gly Asp Phe lie Phe Tyr 
Ala Thr Ala Ser Gly Asp Trp 
Ala He Leu He Gly Leu Cys 
Phe Lys Lys A La Leu Pro Ala 
Leu Val Phe Tyr Phe Ala Thr 
Asp Gin Leu Ala Phe His Gin 
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Tyr 225 
Tyr 240 
Val 255 
Met 270 
Ala 285 
Glu 300 
Tyr 315 
Glu 330 
Asp 345 
Ala 360 
Glu 375 
Ser 390 
Asn 405 
Leu 420 
Leu 435 
Asp 450 
Phe 465 
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213> Human 
400> 2 

atg aca gag tta cct gca ccg ttg tec tac ttc cag aat gca cag 45 

atg tct gag gac aac cac ctg age aat act gta cgt age cag aat 90 

gac aat aga gaa egg cag gag cae aac gac aga egg age ctt gge 135 

cac cct gag cca tta tct aat gga cga ccc cag ggt aac tee egg 180 

«-ag gtg gtg gag caa gat gag gaa gaa gat gag gag ctg aca ttg 225 

aaa tat gge gee aag cat gtg ate atg etc ttt gtc cct gtg act 270 

etc tgc atg gtg gtg gtc gtg get ace att aag tea gtc age ttt 315 

tat ace egg aag gat ggg cag eta ate tat ace cca ttc aca gaa 360 

gat acc gag act gtg gge cag aga gee ctg cac tea att ctg aat 405 

get gee ate atg ate agt gtc att gtt gtc atg act ate etc ctg 450 

gtg gtt ctg tat aaa tac agg tgc tat aag gtc ate cat gee tgg 495 

ctt att ata tea tct eta ttg ttg ctg ttc ttt ttt tea ttc att 540 

tac ttg ggg gaa gtg ttt aaa acc tat aac gtt get gtg gac tac 585 

att act gtt gca etc ctg ate tgg aat ttt ggt gtg gtg gga atg 630 

att tec att cac tgg aaa ggt era c 1 t cga etc cag cag gca tat 675 

etc att atg att agt gee etc atg gee ctg gtg ttt ale aag tac 720 

etc cct gaa tgg act gcg tgg etc ate ttg get gtg att tea gta 765 

tat gat tta gtg get gtt ttg tgt ccg aaa ggt cca ctt cgt atg 810 

ctg gtt gaa aca get cag gag aga aat gaa acg ctt ttt cca get 855 
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etc at t tac tec tea aca atg gtg tgg ttg gtg aat atg gca gaa 900 

gga gac ccg gaa get eaa agg aga gta tee aaa aat tec aag tat 945 

aat gca gaa age aca gaa agg gag tea eaa gae act gtt gca gag 990 

aat gat gat gge ggg ttc agt gag gaa tgg gaa gee cag agg gac 1035 

agt eat eta ggg cct eat cgc tot aca cct gag tea ega get get 1080 

gte cag gaa ctt tec age agt ate etc get ggt gaa gac cca gag 1125 

gaa agg gga gta aaa ctt gga ttg gga gat ttc att ttc tac agt 1170 

gtt ctg gtt ggt aaa gee tea gca aca gee agt gga gac tgg aac 1215 

aca ace at a gee tgt ttc gta gee at a tta att ggt ttg tgc ctt 1260 

aca tta tta etc ctt gee att ttc aag aaa gca ttg cca get ctt 1305 

cca ate tec ate aec ttt ggg ctt gtt ttc tac ttt gee aca gat 1350 

tat ctt gta cag cct ttt atg gac caa tta gca ttc cat caa ttt 1395 

tat ate tag 1404 

'210 3 
•'211 • 467 
• 212 PRT 

213 Mouse 
400 > 3 

Met Thr Glu lie Pro Ala Pro Leu Ser Tvr Phe Gin Asm Ala Gin 15 

Met Ser Glu Asp Ser His Ser Ser Ser Ala He Arg Ser Gin Asn 30 

Asp Ser Gin Glu Arg Gin Gin Gin His Asp Arg Gin Arg Leu Asp 45 

Asn Pro Glu Pro He Ser Asn Glv Arg Pro Gin Ser Asn Ser Arg 60 

Gin Val Val Glu Gin Asp Glu Glu Glu Asp Glu Glu Leu Thr Leu 75 

4/10 



WO 99/34670 




PCT/.JP99/00015 



Lys Tyr Gly Ala Lvs His Val He Met Leu Phe Val Pro Val Thr 90 

Leu Cys Met Val Val Val Val Ala Thr lie Lys Ser Val Ser Phe 105 

Tyr Thr Arg Lys Asp Gly Gin Leu He Tyr Thr Pro Phe Thr Glu 120 

Asp Thr Glu Thr Val Gly Gin Arg Ala Leu His Ser lie Leu Asn 135 

Ala Ala lie Met He Ser Val He Val lie Met Thr He Leu Leu 150 

Val Val Leu Tyr Lys Tyr Arg Cys Tyr Lys Val lie His Ala Trp 165 

Leu He He Ser Ser Leu Leu Leu Leu Phe Phe Phe Ser Phe He ISO 

Tyr Leu Gly Glu Val Phe Lys Thr Tyr Asn Val Ala Val Asp Tyr 195 

Val Thr Val Ala Leu Leu lie Trp Asn Phe Gly Val Val Gly Met 210 

lie Ala He His Trp Lys Gly Pro Leu Arg Leu Gin Gin Ala Tyr 225 

Leu He Met He Ser Ala Leu Met Ala Leu Val Phe lie Lys Tyr 240 

Leu Pro Glu Trp Thr Ala Trp Leu lie Leu Ala Val lie Ser Val 255 

Tyr Asp Leu Val Ala Val Leu Cys Pro Lys Gly Pro Leu Arg Met 270 

Leu Val Glu Thr Ala Gin Glu Arg Asn Glu Thr Leu Phe Pro Ala 285 

Leu He Tyr Ser Ser Thr Met Val Tip Leu Val Asn Met Ala Glu 300 

Gly Asp Pro Glu Ala Gin Arg Arg Val Pro Lvs Asn Pro Lvs Tvr 315 

Asn Thr Gin Arg Ala Glu Arg Glu Thr Gin Asp Ser Gly Ser Gly 330 

Asn Asp Asp Gly Gly Phe Ser Glu Glu Trp Glu Ala Gin Arg Asp 345 

Ser His Leu Gly Pro His Arg Ser Thr Pro Glu Ser Arg Ala Ala 360 

Val Gin Glu Leu Ser Gly Ser He Leu Thr Ser Glu Asp Pro Glu 375 
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Glu Arg Gly Val Lys Leu Gly Leu Gly Asp Phe lie Phe Tyr Ser 390 

Val Leu Val Gly Lys Ala Ser Ala Thr Ala Ser Gly Asp Trp Asn 405 

Thr Thr He Ala Cys Phe Val Ala lie Leu lie Gly Leu Cys Leu 420 

Thr Leu Leu Leu Leu Ala lie Phe Lys Lys Ala Leu Pro Ala Leu 435 

Pro He Ser lie Thr Phe Gly Leu Val Phe Tyr Phe Ala Thr Asp 450 

Tyr Leu Val Gin Pro Phe Met Asp Gin Leu Ala Phe His Gin Phe 465 

Tyr lie 467 

• 210 - 4 
,211 ■ 1404 
212 ■ DNA 
■'213 * Mouse 
*^400-> 4 

atg aca gag ata cct gca cct ttg tec tac ttc cag aat gec cag 45 

atg tct gag gac age cac tec age age gec ate egg age cag aat 90 

gac age caa gaa egg cag cag cag cat gac agg cag aga ctt gac 135 

aac cct gag cca ata tct aat ggg egg ccc cag agt aac tea aga 180 

cag gtg gtg gaa caa gat gag gag gaa gac gaa gag dg aca ttg 225 

aaa Tat gga gec aag cat gle ate atg etc ttt gtc eee gtg ace 270 

etc rgc atg gtc gtc gtc gtg gec ace ate aaa tea gtc age ttc 315 

tat ace egg aag gac ggt cag eta ate tac acc cca ttc aca gaa 360 

gac act gag act gta ggc caa aga gec ctg cac teg ate ctg aat 405 

gcg gee ate atg ate agt gtc att gtc att atg acc ate etc ctg 450 
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gtg gtc ctg tat aaa tat: agg t gc tao aag gtc ate car gee t gg 495 

ctt att at t tea tot ctg ttg ttg ctg ttc ttt ttt teg ttc att 540 

tac tta ggg gaa gta ttt aag acc tac aat gtc gee gtg gae tac 585 

gtt aca gta gca etc eta ate tgg aat ttt ggt gtg gtc ggg atg 630 

att gec ate cae tgg aaa gge ecc ctt ega ctg cag cag geg tat 675 

etc att atg ate agt gee etc atg gee ctg gta ttt ate aag tac 720 

etc ccc gaa tgg acc gca tgg etc ate ttg get gtg att tea gta 765 

tat gat ttg gtg get gtt tta tgt ccc aaa gge cea ctt cgt atg 810 

ctg gtt gaa aca get eag gaa aga aat gag act etc ttt cca get 855 

ctt ate tat tec tea aca atg gtg tgg ttg gtg aat atg get gaa 900 

gga gac cca gaa gec caa agg agg gta ccc aag aae ccc aag tat 945 

aac aca caa aga geg gag aga gag aca cag gac agt ggt tct ggg 990 

aac gat gat ggt gge ttc agt gag gag tgg gag gee caa aga gae 1035 

agt cac ctg ggg cet cat cgc tec act ccc gag tea aga get get 1080 

gtc cag gaa ctt tct ggg age att eta acg agt gaa gac ceg gag 1125 

gaa aga gga gta aaa ctt gga ctg gga gat tie att ttc tar agt 1170 

gtt ctg gtt ggt aag gee tea gca ace gee agt gga gac tgg aae 1215 

aca acc ata gec tgc ttt gta gec ata ctg ate gge ctg tge ctt 1260 

aca tta etc ctg etc gee att ttc aag aaa geg ttg cca gec etc 1305 

ccc ate tee ate ace ttc ggg etc 1 gtg ttc tac ttc gec acg gat 1350 
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tar cit gtg cag ccc 1 1 c atg gac caa ctt gca tic cat cag ttt 1395 
tat ate tag 1404 

210 5 

211 25 
•212 DNA 

213 Artificial Sequence 
400 5 

ggaattttgg tgtggtcggg at gat 

• 210 • 6 
■•211 • 23 
■212' DNA 

•213' Artificial Sequence 
400. 6 

ggtecattcg gggaggtact tga 

•210 7 
-.21 1 • 36 

212 DNA 

213 Artificial Sequence 
400- 7 

tgtggtcggg atgatcgeca cccactggaa aggece 

210 ■ 8 

211 • 36 

212 DNA 

21'.] Artificial Sequence 
400 8 

gggc.-ittcc agtgggtggc gatcatcccg accaca 

•210 9 
211 18 
:212 - DNA 

213 • Artificial Sequence 

• 400 • 9 

ictagaegge cgtctaga 
210' 10 
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• 211- 18 
212 DNA 

-2115 Artificial Sequence 

• 400 10 

aga t c t gc c g gcaga t c t 

210 • 11 
211- 30 
.212 • DNA 

213- Artificial Sequence 

■ 100 • 11 

rccaactcta tttctaccct cgttcatctg 

• 210 12 
21 1 30 
212 DNA 

213' Artificial Sequence 
400^ 12 

tagtgagacg tgctacttcc atttgtcacg 

■ 210 - 13 
.211 • 30 
•212- DNA 

<213' Artificial Sequence 
400- 13 

tRCtggagga aaatgtgtta tttaagagca 

210 14 
•211 • 30 
212 DNA 

213- Artificial Sequence 
400 1 -1 

tactgaaatc acagccaaga tgagccat gc 

•:210 - 15 
•'.21 1 30 
,212 DNA 

12 1 3 • Artificial Sequence 

• 400 1 5 

ggtcc.atccc agcttcacac agacaagtct 
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210 16 

211 30 

212 DNA 

213 Artificial Sequence 
•100 16 

lactgaaatc acagecaaga tgagccatgc 

210 • 17 

211 30 

212 DNA 

213 Artificial Sequence 
400 - 17 

tagtgagacg tgctacttcc atttgtcacg 
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